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ABSTRACT
Comparison of two potential streamgage locations on
Scott Creek at Swanton Pacific Ranch, California
Matthew Charles Scrudato
Two locations on Scott Creek, located 12 miles north of Santa Cruz California,
are being considered for the installation of a streamgage to measure discharge.
Each location offers unique considerations and challenges in gage construction 
and discharge measurement capabilities. A detailed flood frequency analysis was
completed using a direct watershed comparison, direct equations developed by 
Waananen and Crippen, a Log Pearson Type III Frequency Distribution, a
regional analysis, and two-station comparisons. Final results indicate a 100-year
recurrence interval of 6,310 ft3/s at the Upper Scott Creek location and 6,520 ft3/s 
at the lower location. A detailed indirect measurement revealed that the Lower
Scott Creek gage location can only maintain a discharge of 2,500 ft3/s, or a 
10-year frequency event, before bank overflow. Therefore, a cableway spanning
the width of the design flow cannot be constructed and stage readings at extreme 
peak events will not accurately represent the true hydrograph. A bridge at the 
Upper Scott Creek gage location will provide a means for measuring high flow
events; however, the channel is in a state of disequilibrium due to debris jams
within the 140 foot reach above the bridge. This site is also problematic due to 
the occurrence of channel avulsion which is scouring and incising a new channel
which threatens to undermine the left bank wingwall of the bridge. Remediation 
measures have been proposed, including the installation of a cross-vane and
wing-deflectors, to mitigate negative effects of erosion and reestablish a natural
channel condition. The upstream location has been selected as the preferred 
alternative given the remediation measures are successful.
Keywords: Scott Creek, flood frequency, Log Pearson Type III frequency
distribution, regional frequency analysis, two-station comparison, Indirect
measurement, Manning’s n value, slope area, streamgage, incised channel,
cableway, reference reach, instream structure, cross-vane, wing deflector, design
flow
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CHAPTER I: INTRODUCTION
California Polytechnic State University is considering working in cooperation
with the United States Geological Survey (USGS) in the construction of a
streamgage on Scott Creek, locally known as Scotts Creek, on Swanton Pacific
Ranch. Two locations are being considered on Scott Creek. One location is in the 
vicinity of the road ford downstream of Archibald Creek at 37o03’06”N,
122o13’34”W. The other location is at the Edgar J. Carnegie Railroad Bridge and 
downstream of discontinued USGS streamgage Scott Creek above Little Creek
near Davenport (station number 11161900) at 37o03’45”N, 122o13’39”W (Figure
1). The ability to make discharge measurements during peak flow events, when
wading measurements are impractical, is an integral part of the streamgage
construction. The watershed characteristics and channel at the location of
interest will be studied to develop possibilities for stream crossing and discharge 
measurements during flood conditions, particularly a design flow with a 100-year
recurrence interval. The use of an existing bridge, a bank operated cableway and 
a manned cableway will all be considered.
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FIGURE 1. The location of two potential streamgages and discontinued USGS
streamgages on Scott Creek.
Each location offers unique considerations and challenges in gage 
construction and discharge measurement capabilities.  The downstream location 
will provide a more comprehensive view of the watershed runoff, as it would be 
located below all major drainages with the exception of Queseria Creek. There is 
a loss of channel slope however, and a significant widening of the channel
2
 
 
  
   
  
      
   
   
  
       
   
    
   
  
    
   
 
    
    
   
    
 
 
      
 
floodplain on both right and left banks directly upstream of the proposed gage 
location. Additional consideration needs to be given to the National Oceanic and
Atmospheric Administration (NOAA) fish study activities which may frequently
alter the channel control and flow pattern. Detailed plans for a realtime,
continuously recording streamgage will be prepared for this location meeting U.S.
Geological Survey specifications. This will include gage location and
construction, a cableway, and recording and transmission equipment.
The upstream location has the benefit of the existing railroad bridge which 
could be used for high flow discharge measurements. It is located above the 
smaller drainages of Winter, Archibald, and Queseria Creeks. Large wood debris
jams from fallen trees and the additional accumulation of woody debris during
higher flow discharge events has altered channel geometry above and below the 
bridge. The channel had widened, eroded and undercut its banks, abandoned its
original channel and has incised along the left bank. This has created significant
damage to the bridge wingwalls and threatens to undermine the integrity and 
stability of the bridge. Measures to mitigate further erosion and incision with the 
use of instream structures will be investigated. Similar to the lower Scott Creek
gage location, plans for a realtime, continuously recording streamgage will be
prepared. This will include gage location and construction, as well as recording
and transmission equipment.
Project Importance
University faculty, staff and students have been actively researching and 
analyzing the effects of various land management practices being implemented 
3
 
 
 
   
     
  
  
      
  
 
       
    
    
    
  
  
   
   
  
  
  
      
 
 
at Swanton Pacific Ranch and the Scott Creek watershed. These studies include 
the monitoring of benthic macroinvertebrates, water quality, including 
temperature and suspended sediment, as well as monitoring changes in stream
channel geometry. These long-term studies have tracked the changes caused by
various land-use practices, such as timber harvesting, livestock, and agriculture
in the watershed. The Scott Creek watershed provides students and researchers
an excellent opportunity to study and experience the natural system in an
interdisciplinary environment.
The Salmon Ecology Team at the Santa Cruz NOAA Fisheries Laboratory is
currently studying anadromous fish populations at Scott Creek. Scott Creek is
inhabited by steelhead (Oncorhynchus mykiss) and considered to represent the
southernmost population of coho salmon (Oncorhynchus kisutch). Both of these
species are listed under the Endangered Species Act. The steelhead population 
was listed as Threatened in 1997, whereas the coho salmon population was
listed as Threatened in 1997 and upgraded to Endangered in 2005. Fish
migration is actively being monitored seasonally by a bottom fish camera 
(BotCam) at the downstream road ford and potential streamgage location. 
Additionally, an adult weir fish trap located downstream of the camera, has been 
installed in the Fall of 2003 on Scott Creek between Queseria and Archibald 
Creeks, to count, tag and sample returning adult coho and salmon.
The ability to work in cooperation with the U.S. Geological Survey to construct
a gage to monitor all stages of discharge near the outlet of Scott Creek would 
provide invaluable data and an additional resource to the overall management
4
 
 
  
  
    
  
 
       
    
   
   
    
 
   
 
 
 
  
  
    
  
  
 
       
   
and understanding of the watershed and current land use practices. It would be 
necessary to make high-flow measurements at or near the gage location when 
wading is impossible. This is essential to the overall functionality of a 
streamgage, especially where indirect measurements are impractical due to 
channel limitations.
The data that a streamgage would provide will serve multiple uses. These
include monitoring the duration of low-flow periods, and a better understanding of
the frequency and magnitude of peak flow events, and water availability.
Streamgage data can be used to monitor environmental conditions and protect
aquatic habitat. The data provided are essential for making water quality
assessments of chemical and biological constituents. The continuous discharge 
data are needed to monitor water quality parameters and compute contaminant
and sediment loads. These data will also provide a better understanding of the 
relationships between the timing and magnitude of discharge events, and how 
this affects the returning adult fish populations. Additionally, streamgages are 
needed to understand and study the hydrologic trends and changes in the natural 
process, and can be used to model the interactions between the physical and
natural system. The value of stream discharge data increase with time. Long
periods of systematic record provide indispensable data, and create a baseline to 
predict future changes.
Historic Discharge Data
The U.S. Geological Survey has historically operated two streamgages along
Scott Creek. Scott Creek near Davenport, CA (station number 11162000) was in 
5
 
 
  
    
    
   
  
 
   
   
    
  
    
 
       
  
  
  
    
       
   
  
   
    
    
operation for four years in 1937, and 1939-1941. Scott Creek above Little Creek,
near Davenport, CA (station number 11161900) was in operation for 15-years
from 1959-1973 (Appendix A and B). The four peak discharge values from
streamgage 11162000 were adjusted by U.S. Geological Survey personnel for
streamgage 11161900. How this adjustment was made, and by whom is
unknown. Additionally, during the course of this study, a USGS published peak
discharge value of 4,220 ft3/s, occurring on January 4, 1982, was located in
Landslides, Floods, and Marine Effects of the Storm of January 3-5, 1982, in the
San Francisco Bay Region, CA, 1988 (Ellen and Wieczorek, 1988). This peak
value was not originally part of the published peak file. It has since been added to
the peak file data base and used in the flood frequency evaluation for Scott 
Creek.
The published peak discharge values for 1937, 1939-1941, and 1982 were 
computed using indirect methods. The earlier adjusted values from 1937, and 
1939-1941 have been labeled as estimated values for Scott Creek above Little 
Creek, near Davenport. All peak discharge values however, were used directly in 
the flood frequency analysis completed for this study.
Published discharge and peak data can be located in the corresponding
year’sWater-Data Report, Volume 2, Pacific Slope Basins from Arroyo Grande to 
Oregon State Line except Central Valley. The USGS also maintains a database
of USGS streamgage records and annual peak discharge values available for
public viewing in the National Water Information System (NWIS) data base. This
data base contains peak information observed during the period of USGS data 
6
 
 
      
 
   
        
    
   
  
   
  
  
  
       
   
  
    
       
       
   
  
  
  
 
 
collection, as well as historic peaks observed by the USGS outside the period of
record. Peak values are often coded according to data quality. These data can 
be located at http://waterdata.usgs.gov/ca/nwis/sw.
Fisheries staff working with the National Oceanic and Atmospheric
Administration (NOAA) have measured instantaneous discharge rates at the 
lower Scott Creek ford. These instantaneous measured discharge values have 
not been referenced to a surveyed datum, and therefore cannot be referenced to 
other USGS data sets used in this analysis. Additionally, discharge 
measurements were completed during lower flow regimes, and were not
considered relevant to this analysis.
Description of Study Area
The Scott Creek watershed totals 30.0 square miles and is located 12 miles
north of Santa Cruz, California, and 4 miles north of Davenport. The Santa Cruz
Mountain Range is located to the east, with the Ben Lomond Mountains
bordering the eastern portion of the watershed. The watershed elevation reaches
a maximum of 2,650 feet, and drains into the Pacific Ocean at sea level.
A dominating factor in the weather of the region is the semi-permanent high 
pressure area of the North Pacific Ocean. This pressure center moves northward 
in summer, holding storm tracks well to the north. The result is very little 
precipitation during the summer months of May through October.  In winter,
between the months of November and April, the Pacific high pressure system
retreats southward allowing storm centers to enter the area. When changes in 
this circulation pattern occur, large southwesterly storms approach the coast
7
 
 
  
 
    
 
 
 
 
        
    
     
   
    
    
 
         
 
 
  
   
 
 
 
 
bringing abundant amounts of moisture carried by the northeastward air mass.  
This results in heavy rains which may produce widespread flooding during the 
winter months. The average annual precipitation recorded in Santa Cruz from
1961-1990 ranges from 40-60 inches (NOAA), with an annual precipitation in the 
Scott Creek location of 47.7 inches. Additionally, published rainfall depth and 
frequency analysis indicate that this area of the Santa Cruz Mountains receive 
close to the highest rainfall intensities in the area.
Scott Creek is a perennial stream with a dendritic pattern. Primary perennial
tributaries which feed Scott Creek include Mill Creek (drainage area 3.8 mi2), Big 
Creek (11.2 mi2), and Little Creek (2.0 mi2). In addition, Queseria Creek
(drainage area 0.6 mi2) will also maintain perennial flow, except during extreme
drought periods. Other intermittent tributaries include Winter Creek (drainage 
area 0.24 mi2) and Archibald Creek (0.66 mi2), which will maintain sustained flow
only after significant rainfall.
The lower portion of Scott Creek, in the location of this study, is classified as a
B4c according to Level II classification system developed by David Rosgen 
(Rosgen, 1994). It is a moderately entrenched system located in Valley Type II 
and formed in colluvial deposits. The channel substrate is dominated by cobble 
materials and exhibits a step-pool configuration. Step pools normally form in 
channels with slopes greater than 2 percent and bed material size ranging from
gravel to boulders (Montgomery and Buffington, 1997). Formation, such as
these, adjusts the energy expenditure through changes in boundary roughness in 
the vertical dimension (Chin, 2002).
8
 
 
 
       
 
 
    
      
  
  
     
   
    
   
    
   
   
      
   
       
  
   
  
General Approach
A major factor in the design criteria which will influence the general
understanding of the Scott Creek watershed and the potential construction of a 
manned cableway installation to span this type of discharge event is the volume 
and elevation of the 100-year peak flow event. The river elevation at this design 
flood should be 10 to 15 feet below the bottom of the cable car on a loaded cable
(Wagner, 1995). Various methods were used to determine the recurrence 
intervals on 2-, 5-, 10-, 25-, 50-, and 100-year (Q2-Q100) intervals, with the 100-
year interval being the primary value of interest. These methods included direct
equations developed by Waananen and Crippen (1977) for Central and North
Coast Basins, a direct watershed comparison with a nearby streamgage, Log-
Pearson Type III frequency distribution using measured peak discharge events at 
Scott Creek, a regional analysis using Log-Pearson Type III frequency
distribution, and two-station comparisons. The results of these methods, as well
as those computed in earlier studies (Rumann et al., 2002), were compared to 
determine a final 100-year peak discharge value. Unit runoff from the final
frequency computation for a drainage area of 25.1 mi2 was adjusted for drainage 
areas of the Upper and Lower Scott Creek locations of interest.
Indirect methods of computing discharge were then used in an attempt to
compute the elevation of the design flow (Q100) at the Lower Scott Creek location, 
and determine discharge before main channel bank overflow occurs. A detailed
transit-stadia survey was first completed to measure channel characteristics,
such as slope and cross-sectional elevations. Manning’s roughness coefficients
9
 
 
  
   
     
 
 
         
   
  
  
     
   
  
  
   
    
  
 
   
   
   
 
  
were also determined by photographic comparisons with other known published 
stream channel roughness values. These coefficients were applied to cross-
section subsections using the Manning’s Equation to predict the effects on flow
velocities. A basic slope conveyance and more detailed slope area were 
performed.
A proposal for a streamgage at Lower Scott Creek was developed, including
the required monitoring equipment and options for a cableway system.
Consideration was given to the stage of the 100-year discharge and ability for the 
channel to sustain this type of event.
A comparison study was completed for the Upper Scott Creek bridge location 
to determine the suitability of constructing a streamgage. The bridge at this
location spans the entire high-flow channel and will provide the capability of
completing the full range of discharge measurements. However, the channel is
adversely impacted by large debris jams which are currently undermining the left 
abutment of the bridge. A reference reach study was completed at an 
undisturbed reach to use as a comparison with the altered reach at the bridge.
Data collected at the reference reach was then extrapolated to the bridge and
used as a representative guide of the channel in a stable condition. A channel
stability study (Pfankuch, 1975, Rosgen 1996) was then completed at both
reaches to further document and highlight areas of concern. Various scenarios
were then developed, such as the installation of instream structures, to mitigate 
the negative effects of the channel in its current condition.
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Alternatives for a streamgage at Upper Scott Creek, including monitoring
equipment and instream structures, were developed with consideration given to 
the channel in its current and potentially modified state.
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CHAPTER II: LITERATURE REVIEW
Flood Frequency
A flood frequency is the relation of the magnitude of the peak discharge to its
expected frequency of occurrence. Flood frequency analyses are used to predict
the discharge of design floods at specific recurrence intervals for sites along a 
watercourse. Different techniques and procedures can be used to determine 
recurrence intervals. One technique often used for ungaged locations involve the 
use of direct equations. Equations, such as these, have been developed using
regression analysis for six regions in California which provide frequency intervals
and the corresponding discharges based on drainage area, mean annual
precipitation, and the altitude index. Other techniques for gaged locations, such 
as the Log-Pearson Type III frequency distribution, involve using observed 
annual peak flow discharge data to calculate statistical information, such as
mean values, standard deviations, skewness, and recurrence intervals. These 
statistical data are then used to construct frequency distributions of various
discharges as a function of exceedance probability. A two-station comparison is
another procedure used to determine recurrence intervals. Peak flow data of a
streamgage with limited data is adjusted by regression with concurrent peak
flows at another longer term gaging station.
Many studies have been completed intended to determine the most accurate 
method for computing recurrence intervals of rivers. One comparison of flood-
frequency studies for Coastal Basins in California was completed by Cruff and 
Rantz (1965). This study compared the results obtained using various regional
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flood frequency methods to appraise the reliability of each method. The objective 
was to compare similar methods used in two very different regions of California.
The six methods analyzed for use in the subhumid region of San Diego and the
more humid region of coastal northwestern California included the index flood 
method, multiple correlation, logarithmic normal distribution, extreme-value 
probability distribution (Gumbel distribution), Pearson Type III distribution (now
commonly referred to as the Log-Pearson Type III), and gamma distribution. The 
analysis show that all methods give better results in the coastal northwestern 
basins than in the San Diego Region basins. If historical data is available outside 
the systematic peak record, the multiple-correlation method is preferred. When 
flood peak frequencies are analyzed using solely the period of annual peak
record, the Pearson Type III is the most desirable, as it is more flexible and will 
better fit the data set.
Regional peak flow equations (Waananen and Crippen, 1977) which were 
used for this Scott Creek frequency study were analyzed as part of a larger study
to assess frequency techniques used by the California State Water Resources
Control Board (SWRCB) (Mann et al., 2004). This publication can be located at
http://pubs.usgs.gov/sir/2004/5068/pdf/CA-3096_text.pdf. Results indicate that
errors are greatest in the 2-, 5-, and 10-year recurrence intervals when used for 
North Coastal California basins. Errors for the higher recurrence intervals,
including the 25-, 50-, and 100-year events, were not as large. Peak discharge 
was generally underestimated when using these equations, with a standard error
of about 50 percent. The relative bias ranged from -24.3 percent for the 2-year
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peak flows to -5.7 percent for the 100-year peak flows. It is noted in the study
that these equations should be updated using the larger peak data sets available,
however, overall performance was reasonable.
The Log-Pearson Type III frequency analysis is a statistical flood frequency
investigation of the annual-maximum peak discharge events. The logarithms of
annual peaks events are statistically treated as a sequence of random events
and are assumed to be independent random variables which follow a Log-
Pearson Type III probability distribution. It is assumed in this method that the 
peak sample set is representative of all recorded and unrecorded annual peak
discharge events at the station. The frequency curve is calculated based on the
mean, standard deviation, and skew coefficient of the logarithms of annual
instantaneous peak events. The mean is a measure of the central tendency of
the distribution, the standard deviation is a measure of the dispersion of the 
distribution about the mean, and the skew coefficient is a measure of the 
asymmetry of the distribution. Adjustments are made based on zero-flow years,
peaks below base, regional skew values, low outliers, high outliers, and historic
information.
The Log-Pearson Type III distribution is widely used in the United States to
calculate flood recurrences because it has been recommended by the U.S.
Interagency Advisory Committee on Water Data. It is the standard method used 
by the U.S. Geological Survey for flood studies, and therefore was used to 
analyze peak recurrence intervals for Scott Creek. Details and procedures are 
outlined in Guidelines for Determining Flood Flow Frequency, Bulletin 17B
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(Interagency Advisory Committee on Water Data, 1982).The publication can be 
located at http://water.usgs.gov/osw/bulletin17b/bulletin_17B.html. The 
publication is referenced many times throughout this study, and will hereafter be 
referred to as “Bulletin 17B”.
An important consideration in a frequency analysis of this type is the sample 
population of peak discharge events. Confidence in the final result is severely
affected by sample size, as a small population may not represent the true 
fluctuations in peak discharges experienced when a longer period of record is
available. If the resulting probabilities are derived from a small sample set, the
result may not be reliable. Synthetic data series were used to extrapolate 
frequency estimates to determine the population size (number of systematic peak
events) required to estimate floods on 10-, 50-, and 100-year intervals within a 95 
percent confidence limit (Linsley et al., 1958). Results of this study indicate that a 
minimum of 48 years of systematic peak data are required to estimate the 100-
year peak with an acceptable error of 25 percent. A larger data set of 115 peak
values would be needed for an acceptable error of 10 percent. Results are 
presented below in Table 1.
TABLE 1. Length of record in years required to estimate floods of various
probabilities with a 95% confidence limit (Linsley et al., 1958).
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Flood frequency relations that are developed by fitting the logarithms of
annual peak discharge events to a Log-Pearson Type III distribution are sensitive 
to skew coefficients. The skew coefficient used in Log-Pearson Type III
frequency analysis is a numerical measure of the lack of symmetry in a 
frequency distribution. A distribution with a skew coefficient of zero (0.0) is
considered symmetrical. Both generalized and station skew coefficients are 
required for flood frequency analyses using Bulletin 17B procedures. Generalized 
skew values are computed on a regional basis. Many gages with long periods of
systematic record are used to compute the generalized skew values which 
represent pooled skew coefficient data from nearby stations. These skew
coefficients are estimated from unbiased skew coefficients from nearby stations
through regression, mapping, or averaging methods. A generalized skew map for 
the United States can be located in Plate I of Bulletin 17B (Appendix E). It was
developed with data from watersheds smaller than 3,000 square miles and with 
unregulated peak discharges. Station skew values were plotted at the latitude
and longitude of the gaging station, and isolines created to develop generalized 
skew values for designated regions with a standardized error of 0.55. An 
additional generalized skew map created by the USGS by Richard M. Bloyd for
six hydrologic regions in California (Appendix F) is currently being used by the 
U.S. Geological Survey, California Water Science Center. No standardized error
was computed for these values (Richard A. Hunrichs, USGS California Water
Science Center, personal communication). This skew map is based on a study of
the magnitude and frequency of floods in California (Waananen and Crippen,
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1977), and is now the accepted alternative to the nationwide generalized skew 
map published in Bulletin 17B.
The station skew coefficients are calculated from the annual peak discharge 
population recorded at one specific gaging station. The skew is sensitive to large 
discharge events and cannot be accurately defined at stations with a short period
of record (Hunrichs et al. 1998). The station skew coefficient as outlined in 
Bulletin 17B is computed as follows:
Gs = (N / (N – 1)(N – 2)S3) 3 (1)
Where
Gs = station’s skew coefficient
Xi = station’s log-transformed annual peak discharge for year i
-X = station’s log-transformed mean annual peak discharges
S = station’s log-transformed standard deviation of annual peak
discharges
N = station’s number of years of peak discharge record
To improve the accuracy of station skew coefficients for a limited peak data set, 
the stations skew coefficients are weighted with generalized skew coefficients
according to procedures outlined in Bulletin 17B. Greater weight is applied to the 
station skew of a gage when a longer period of peak flow data is available for 
that specific station. Conversely, more weight will be given to the generalized 
skew when a station has a shorter period of peak record. The weighting is based 
on the relative mean-square errors of the station and generalized skew, and is
17
 
 
  
    
                                                                
          
 
   
  
  
   
   
  
       
   
  
   
   
   
   
  
 
       
  
    
  
  
  
     
given by the following equation:
MSEg(Gs) + MSEs(Gg)
Gw = ———————————— (2)
MSEg + MSEs
Where
Gw = station’s weighted skew coefficient
Gs = station skew coefficient
Gg = station’s unbiased generalized skew coefficient
MSEg = mean square error of the unbiased generalized skew coefficient
MSEs =mean square error of the station’s skew coefficient
Recent publications, including a magnitude and frequency analysis of
northern and central California floods in 1997 (Hunrichs et al., 1998), use the
generalized skews developed by Bloyd and the standardized error from Bulletin 
17B. In this study, flood frequencies were computed using Log-Pearson Type III
frequency distribution and the PEAKFQ program for 292 streamflow gaging
stations for annual peaks through 1996, and compared with a similar analysis
using data which included the 1997 events. Results show that the storms of
December 1996 located in northern and central California were the largest on 
record at 106 stations, and recurrence intervals were greater than 100-years at
32 stations.
Low outlier peak flow data are another integral part of the Log-Pearson Type 
III frequency analysis. These low outlier values are data which depart
significantly from the normal trend of peak discharges when plotted on a
magnitude versus frequency graph. The low outliers create a strong downward 
curvature of the lower tail of the frequency curve and distort the fit of these data 
in the upper part of the curve, which are the data which represent the significant
flood events. Unless these low outliers are censored, the fit of the Log-Pearson 
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Type III distribution is compromised, with the upper end of the distribution poorly
defined and often overestimated (Lumia and Baevsky, 2000). It is therefore 
necessary to logically remove these data from the analysis in order to obtain a 
more realistic and defensible station skew coefficient. These data are removed 
using a conditional probability adjustment, the Grubbs-Beck test, outlined in
Bulletin 17B. The equation used to detect these low outliers is as follows:
XL = M – KNS (3)
Where
XL = low outlier threshold in log units
M= mean logarithm of systematic peaks (x’s) excluding zero flood events,
peaks below gage base, and outliers previously detected
KN = K value from Appendix 4 of Bulletin 17B for sample size N.
S = standard deviation of X’s
This threshold can then be adjusted based on a visual inspection of the annual
peaks on a frequency plot. Annual peak values that did not meet the previously
mentioned low outlier criteria, but still appeared to plot off the obvious trend in a 
“stair-step” pattern, are removed from the record. Similar procedures for the
determination of low outlier thresholds were followed by Hunrichs et al., (1998)
and Mann et al., (2004). This visual inspection and removal of low outliers which 
depart from the trend will further adjusted the station skew by giving more weight
to the larger peak values.
Studies by Tasker and Stedinger (1986) have shown that the station’s skew
coefficient is a biased estimator of the population’s skew coefficient. If biased 
estimators of the station skew coefficients are used, the resultant generalized 
skew coefficient will exhibit a similar bias. Station skews should therefore be
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adjusted to remove bias.  A bias-correction factor based on years of peak flow
record is computed as:
Cb = (1 + (6/N)) (4)
Where
Cb = station’s bias correction factor
N = station’s number of years of peak discharge data
This bias correction factor (Tasker and Stedinger, 1986) was used by Lumia 
and Baevsky (2000) to obtain unbiased station skews for 226 gaging stations in 
New York State. These skew values were then used to create a statewide 
contour map of unbiased, generalized skew coefficients. An error analysis of the 
final map showed a lower mean standard error than the nationwide skew
coefficient map located in Bulletin 17B.
A regional analysis was completed to develop a more specific and defensible 
generalized skew, when compared with Plate 1 of Bulletin 17B and Central Coast
values developed for California, to be weighted with the station skew of Scott
Creek. Procedures outlined in Bulletin 17B recommend that when developing
generalized skew coefficients, 40 gaging stations within a 100-mile radius should
be used (U.S. Interagency Advisory Committee on Water Data, 1982). These 
stations should have a minimum of 25 years of record. Station skews for these 
stations should be computed, and an isoline map created with these station 
skews plotted at the centroid of the drainage basin to determine if a pattern is
evident. If no pattern is evident, the arithmetic mean of the station skew
coefficients should be computed. If the variability in the runoff regime is too large 
to use 40 stations with reasonable homogeneous hydrology, 20 stations may be 
used to estimate the generalized skew coefficient. The mean square error (MSE)
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should be computed for both the isolines (if present) and the arithmetic mean 
value. If the newly developed generalized skew coefficient has a MSE error less
than the MSE of generalized skew provided in Bulletin 17B, the new regional
skew coefficient should be used. The MSE is used to appraise the accuracy of
the final generalized skew coefficient value.
The two-station comparison is a method for determining recurrence intervals
for a short-term streamgage such as Scott Creek, using a nearby long-term
streamgage with significantly more data. The logarithmic mean and standard 
deviation of the peak flows for the short term gage are adjusted by regression 
with peak flows during a concurrent period for a long-term gage. The variances of
the estimated logarithmic mean and standard deviation for the short-term gage 
are compared to the variances of the adjusted long-term record. If the correlation 
is high enough, the adjustment based on the long-term record with a larger
population of peak values may reduce the possibility of bias as a result of limited
data at the short-term gage.
A similar study used the two-station comparison method to improve flood-
frequency estimates for seven USGS gaging stations, with ten or fewer years of
peak data, in Salmon and Clearwater River Basins located in Central Idaho 
(Berenbrock, 2003). This publication can be located at http://id.water.usgs.
gov/PDF/wri034001/TwoStation3.pdf. Results of this report indicate that
unadjusted flood frequency estimates differ from the adjusted values by 10 
percent when the range of systematic peak events for the short record 
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represents a large range of flow conditions. This value rises to 30 percent when 
the short term record is unrepresentative of the true range of flows. 
A two-station comparison was also used as part of a larger study to evaluate
streamflow statistics and flood frequencies for 30 stations located in small North
Coastal California basins (Mann et al., 2004). A spreadsheet program developed
by Robert W. Meyer of the USGS California Water Science was used for this
study as well as the Scott Creek analysis. For this analysis, the long-term index
station had a minimum of double the period of record, and R2 values were 
greater than 0.8. Generalized skews developed for California by the USGS were 
used and station skews were computed using USGS program PEAKFQ. The
slope of the regression line (b) was computed using the Program for Robust
Regression (PROGRESS) (Rousseeuw and Leroy, 1987).
Localized Channel Incision and River Reach Characteristics
In order to develop a better understand the current channel condition at the 
proposed streamgage location at the Edgar J. Carnegie Railroad Bridge, it was
necessary to determine the geomorphic condition and general stability of the 
channel reach. Large debris jams in this vicinity have obstructed the natural flow
pattern which has scoured a new channel and continues to incise on the left
bank. The incision evident at the Upper Scott Creek location is localized,
affecting a reach only 240 feet in length. A typical incised channel is deep and 
broad, and lacks a defined or stable low-flow channel (Rosgen, 1996). The banks
are steep and subject to mass-wasting. Pool habitat for aquatic species is lacking
and riparian vegetation is often rare or completely absent (Hupp, 1999). The 
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historic floodplains of these channels have essentially been abandoned and
hydrologically disconnected from the system, with all flows now contained in a 
similar width channel (Schumm et al., 1984). Incised channels range in size from
small alluvial rills, to enormous bedrock canyons many kilometers in depth. The 
five types of incised channels include rills, valley-side gullies, valley-floor gullies,
entrenched channels and drainage network rejuvenation (Harvey et al., 1985).
All incised channels however, will undergo a predictable evolutionary
sequence as the channel characteristics change in an attempt to find a condition 
of stable equilibrium (Schumm et al., 1984). The precise causes of channel
instability however, are system-specific, varying with climate, land management
practices, topography and earth materials. At Scott Creek above Little Creek
near the Edgar J. Carnegie Railroad Bridge, the cause was initially the artificial
widening of the channel when the original bridge was destroyed by high flow on 
February 11, 1998. Most recently, there is a narrowing of the channel width, a 
direct result of severe debris jams and natural vegetation encroachment
upstream of the bridge. This erosive progression of an incised channel is
illustrated in the Channel Evolution Model (CEM) (Figure 2) These five stages of
CEM, developed by Schumm et al. (1984), will follow a spatial sequence, in
which the changes are distributed throughout a watershed (Figure 3) when 
occurring on a large scale. Due to the episodic nature of stream channel
adjustments, this process may take years, if not decades to reach a final state of
stable equilibrium (Harvey et al., 1985). The evolution process will proceed in the 
following manner:
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1. Channel depth increases and then decreases.
2. Channel top width increases.
3. Width-depth ratio increases
4. Maximum depth of the sediment stored in the channel increases.
5. Channel slope decreases.
6. Unit stream power decreases.
7. Mean velocity of the flow at bankfull discharge decreases.
Figure 2. Stages in the channel incision. A temporal view of CEM (Schumm et al, 
1984).
Figure 3. Stage in channel incision. A spatial view of CEM (Schumm et al, 1984).
Stage 1 (stable) is an undisturbed condition of stability prior to channel
incision. The channel is in a stable state of dynamic equilibrium. The channel
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slope and geometry during this stage can support natural hydraulic conditions
and sediment loads.
Stage II (incision) will occur when the channel begins to incise and downcut
due to varying factors in the channel or watershed. The channel banks during the
second stage are stable, as the critical bank height for mass failure is greater
than that of the bank height itself (Thorne, 1999).
Stage III (widening) of channel incision will undergo the failure of channel
banks which will erode into the waterway. The critical bank height and bank
angle for mass failure under gravity is reached (Thorne, 1999). Influential factors
determining the mass-failures during this phase include the height and profile of
the bank geometry, and the composition of bank materials. Bank failures of this
type are usually episodic, often triggered during periods of bank saturation, when 
the bank material strength is minimized and their weight maximized. The rapid 
drawdown of flow may also promote bank failures, generating positive pore water
pressures in the soil, essentially reducing the effective soil strength (Thorne,
1999).
Stage IV (stabilizing) characteristics of the evolution process exhibit the
beginning of channel bed aggradation and a slowed rate of width increase. The 
flow is unable to continue to erode the banks and entrain failed bank material.
These sediments and debris which cannot be removed with flow forces are 
accumulated at the toe of the bank, reinforcing the bank against further failure.
The banks, now supported with this material, will lie back at a flatter, more stable 
angle of repose.
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Stage V (stable) will occur when the channel slowly aggrades and the channel
banks stabilize. Riparian vegetation will increase and substrate degradation is
arrested. The stability of substrate materials will be a direct effect of a new
channel slope, channel armoring or bedrock protection (Schumm et al., 1984). A
new floodplain is formed below the terrace with a well defined flow channel. The 
system has reached a stable state of equilibrium, capable of supporting the 
adjusted flows and sediment loads.
The localized incision at Upper Scott Creek is likely in Stage II of CEM. It is
important to understand the progression of events which have, and soon will
transpire at this location in order to better mitigate potential hazards. If left
undisturbed to follow the natural progression towards a state of stable 
equilibrium, severe consequences may occur with the stability of the bridge, as
the channel widens and enters Stage 3 of CEM.
Reference Reach
Rosgen’s (1994) stream channel classification system attempts to organize 
and categorize natural rivers using a variety of easily identifiable geomorphic and 
morphological features. The foundation of the system was developed considering
hydraulic geometry, a product of channel adjustments and energy distribution 
(Leopold and Maddock, 1953). Three descriptive stages of classification are 
used, leading to a detailed inventory and depiction of a specific channel reach.
Geomorphic variables required for the seven major stream types, A through G, 
include channel entrenchment, width/depth ratios, sinuosity, and gradient. The 
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addition of localized median particle size substrate data, and slope, will further
refine the major channel type to one of 94 possibilities.
Entrenchment Ratio
Entrenchment describes the relationship of the river to the valley and landform
features. It is qualitatively defined as the vertical containment of a river and the 
degree to which it is incised in the valley floor. The ratio is a computed index
value, which is used to describe the degree of vertical containment of a river
channel (width of the flood prone area at an elevation twice the maximum
bankfull depth/bankfull width). To obtain the entrenchment ratio, the bankfull
width must first be calculated (see width/depth ratio). The floodprone width is
then measured at an elevation twice the maximum bankfull channel depth. This
value is computed using the following equation:
ER = (Floodprone Width) / (Bankfull Width) (5)
Width/Depth Ratio
The width/depth ratio is the ratio of the bankfull surface width to the mean 
depth of the bankfull channel. This is an index value, which indicates the shape 
of the channel cross-section. The ratio value aids in the understanding of channel
energy distribution, sediment movement and shape. To obtain the width/depth 
ratio value, bankfull elevation must first be determined on both the left and right
banks. One good bankfull elevation from one bank can also be used when 
bankfull indicators are sparse. The additional unknown bankfull elevation value 
can then be interpolated. A cross-sectional profile, with values at all break-points, 
will then provide bankfull water depth data and distances along the cross-section.
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The mean bankfull depth along this profile will then be used to calculate the ratio 
value. This value is computed using the following equation:
W/D = (Bankfull Width) / (Mean Bankfull Depth) (6)
Sinuosity
Sinuosity is the ratio of stream length to valley length. It can be described as
the ratio of valley slope to channel slope. Sinuosity relates directly to channel
meander geometry. This value can be obtained using direct channel
measurements or aerial photography measurements. This value is computed 
using the following equation:
S = (Stream Length) / (Valley Length)   (7)
Longitudinal Profile (gradient)
The slope of the water surface is a major determinant of river channel
morphology, and of the related sediment, hydraulic, and biological functions.
Slope measurements should be taken through a channel reach that is a minimum
of 20 channel widths in length or for a distance equal to two meander lengths.
This value is obtained with the use of an automatic level by taking the difference
in elevation from one bed feature to the same bed feature either upstream or
downstream.
Bed and Bank Material Characterization
A selected particle size index value, the D50, represents the most prevalent of
one of six channel material types or size categories, as determined from a
channel material size distribution analysis. While channel bed and bank material
influence the cross-sectional form, plan-view and longitudinal profile of rivers;
28
 
 
  
   
   
 
  
   
    
    
  
 
 
 
       
 
   
  
  
 
 
   
 
 
they also determine the extent of sediment transport and provide the means or
resistance to hydraulic stress.
The modified Wolman method for determining bed material (pebble-
count), proportionally adjusts the sample locations to acquire a more 
representative sample of the channel reach. The original method developed by
Wolman (1954) was modified by David Rosgen (1994) to better account for bank
materials and the frequency of riffle/pool and step/pool occurrences. The 
combined lengths of all pools and the combined lengths of all riffles are first
calculated to determine the total percent of each habitat in the reach. Sampling
location for ten cross-sections was then based on the frequency of pools and 
riffles in the reach.
Natural Channel Design
Using these data collected at a reference reach as baseline for an 
undisturbed channel, restoration plans can be developed for disturbed reaches
by replicating the conditions described above at the reference reach. Rosgen 
refers to this as “natural channel design” (NCD). The NCD concept was
developed from nearly 40 years of research and river restoration projects
(Rosgen, 1996). The procedures involved in NCD include the implementation of
fluvial geomorphological relationships to assess channel stability, in addition to
the application of sedimentological, hydraulic, and morphological relationships.
The methodology, as described by Rosgen (1996) includes eight major phases.
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These phases are defined as follows:
(1) Define restoration objectives.
(2) Develop regional and localized information of geomorphological
characterizations, hydrology, and hydraulics.
(3) Conduct a detailed watershed and river assessment
(4) Consider non-evasive means of restoration as opposed to mechanical
restorations.
(5) Initiate NCD if passive measures are not adequate.
(6) Select and develop design for restoration to maintain or construct the 
dimension, pattern and profile of the objective stated in phase 1.
(7) Implement proposed design.
(8) Design a monitoring plan.
Literature shows conflicting views of the NCD Design Methods. There are 
both positive and negative feedback regarding these procedures and their
functionality. Rosgen mentions that a comprehensive approach to river
restoration would require a team of professionals from many disciplines in the 
design and development of restorative measures. Critics of the approach, in 
Rosgen's opinion, come from professionals with little experience and training.
A study conducted to evaluate the natural channel design theory (Simon et 
al., 2007), concluded that this system ignores many critical components in open 
channel systems that adjust for inputs of energy and materials. Problems are 
often encountered with identifying bankfull, especially in incised river systems.
The natural channel design ignores many processes controlled by force and
resistance, as well as the imbalance between sediment supply and transporting
energy. This was proven with the analysis of a C5 channel that adjusted 
differently and to different equilibrium morphologies in response to a similar
disturbance, therefore contradicting the concept of natural channel design and 
the approach of a reference reach. The conclusion of this research was that the 
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Rosgen classification is best used as a communication tool, and not means of
mitigating channel instability or to predict equilibrium morphologies.
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CHAPTER III: OBJECTIVE
The objective of this study is to determine the most suitable location for a 
streamgaging station on Scott Creek. Two potential locations are being
considered. The streamgage will record instantaneous stage values which will be 
used to compute discharge on a continuous basis. On a natural channel such as
this, control conditions and flow patterns will frequently change. The continued 
manual measurement of flow will therefore be crucial to determine, verify, and 
adjust the stage-discharge rating curve used for the final computation of
discharge. It will be necessary to have the capability to measure discharge during
the full range of flow conditions. Additionally, the channel configuration would 
ideally support the full range of flow conditions and runoff events in the 
watershed. Knowledge of the probability of recurrence peak discharge events,
particularly the 100-year discharge, will be an integral part in choosing a 
streamgage location and in the development of the streamgage.
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CHAPTER IV: METHODS
Regional Equations
Equations developed for the Central and North Coast Regions (Waananen 
and Crippen, 1977) were used to compute recurrence intervals for Scott Creek.
These equations can be located in Table 3. A direct watershed comparison with 
Corralitos Creek at Freedom (station 111592000) was compared to results
computed using the regional equations. Corralitos Creek was chosen due to its
close proximity to Scott Creek and similarities in drainage area size. Additionally,
drainage basin adjustment equations (Waananen and Crippen, 1977) were used 
to compute recurrence intervals for Scott Creek using known recurrence interval
results from eleven gaged streams within a 26.0 mile radius. This drainage area 
adjustment is computed by using the following formula:
Qu = Qg (Au/Ag)b (8)
Where 
Qu = the discharge at the ungaged location on Scott Creek
Qg = the discharge at the gaged location
Au =the ungaged drainage area
Ag = the gaged drainage area
b   = an exponent selected from the exponents associated with drainage 
area for the direct equations located in Table 1
The final results from the direct equations, direct watershed comparison, and
drainage area adjustments were compared.
Log-Pearson Type III Frequency Distribution
Recurrence intervals for Scott Creek were also computed using a Log-
Pearson Type III frequency distribution. Scott Creek above Little Creek near
Davenport (station 11161900) has 20 years of peak data for use in this type of
frequency analysis. Four of these peak discharge values were removed as low
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outliers for some of the computations, leaving a population of 16 values for the 
frequency analysis. The removal of these data will be discussed in more detail in 
Low Outlier Thresholds and Flood Frequency Results for Scott Creek. A 
generalized skew coefficient of -0.3 with a standardized error of 0.55 was used.
These values were obtained from Bulletin 17B and can be located in Plate 1 of
that publication (Appendix E). Additionally, recurrence intervals were computed 
using a generalized skew coefficient of -0.5 as determined by the USGS
(Appendix F) and a standardized error of 0.55 as determined by Bulletin 17B. No 
standardized error has been computed for the generalized skew map created for
California, therefore the Bulletin 17B value was used. The limited peak data for
Scott Creek above Little Creek near Davenport cannot provide results within a 
safe confidence limit as determined by Linsley et al. (1958).
Regional Analysis
To develop a more localized generalized skew coefficient for Scott Creek, a 
regional frequency analysis was performed using current and discontinued gages
located within 50-miles of Scott Creek with 14 years of published peak data.
Procedures outlined in Bulletin 17B recommend using gages with 25 years of
peak data located within a 100-mile radius of the location of interest. A 50-mile
radius was chosen to limit gages outside the influence of coastal weather
patterns east of the Diablo Range. Additionally, strictly following Bulletin 17B
procedures by using gages with a minimum of 25 years of data would have 
limited the regional analysis data set to 25 gages. A minimum limit of 14 peak
discharge events was therefore chosen to expand and attempt to improve the 
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regional data set, increasing the number of usable gages to 34. Outliers were 
removed and station skews were computed using the USGS program PEAKFQ.
A bias-correction factor based on record length (Tasker and Stedinger, 1986)
was then used for each of the 34 stations to obtain an unbiased station skew
value. The median of these station skew values was then used with a new MSE
computed for the data set to develop an unbiased generalized skew value to be 
used with Scott Creek. The median was used, as opposed to the mean, as it is
considered a more robust value. The final frequency was completed using a 
station skew of 0.82 for Scott Creek that was unadjusted for bias. Adjusting the 
peak data skew value for bias increased the station skew to 1.128 and was 
considered exceptionally large when compared with the regional data set. The
bias adjusted skew value for Scott Creek was the largest adjusted skew value of
the 34 regional stations which averaged -0.172. Twenty-five of the 34 stations
have negative skew coefficient values, with the second largest value only half
that of Scott Creek (0.561 at station 11153900).
Low Outlier Threshold
Procedures for the Grubbs-Beck test, outlined in Bulletin 17B, were first used 
to ascertain if any low outlier peak values for Scott Creek and the regional gages
should be removed (Appendix H). Oftentimes, low peak discharges will fall below
the general trend and the statistical test will not identify these low outliers
although they will adversely affect the fit of the Log-Pearson Type III distribution.
In these instances, a visual inspection of the log-probability plot of the fitted 
distribution and the observed peak discharges is necessary. An example of this
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visual inspection procedure is illustrated below in Figure 4 for Carmel River near
Carmel (station number 11143250) which was used in the regional analysis 
completed for this study (Chapter V, Regional Analysis). Bulletin 17B criterion 
computes a low outlier threshold of 93 ft3/s resulting in a station skew of -0.870.
A visual inspection of the frequency plot reveals additional low outliers and a 
“stair-step” pattern in 11 lower peak values. These peak values were removed by
setting the low outlier threshold to 1,000 ft3/s, resulting in a final station skew
coefficient of -0.124, and a more accurate trendline. The final visual inspection 
and determination of the low outlier threshold value is subjective, as opposed to 
the more objective results obtained when using the direct equation provided in 
Bulletin 17B. The procedures for treating these outliers however, ultimately
require judgment involving both mathematical and hydrologic considerations
(Interagency Advisory Committee on Water Data, 1982).
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FIGURE 4. Comparison of low outlier threshold obtained using Bulletin 17B
procedures and a visual inspection of the data trends.
Two-Station Comparison
The two-station comparison method was used to determine recurrence 
intervals on Scott Creek with the spreadsheet program developed by Robert W.
Meyer. The description with the necessary equations needed to complete a two-
station comparison can be located at the end of Appendix J. This attachment is
from Appendix 7 of Bulletin 17B. Scott Creek was compared to seven long-term
gages with a minimum of 53 years of peak discharge record. Values for R2 were 
poor, ranging from 0.03 to 0.61. The slope of the regression line was computed 
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manually using the following equation provided in Bulletin 17B:
b = ΣX1Y1 –ΣX1ΣY1/N1 
————————— (9)
ΣX12 – (ΣX1)2/N1
Where 
X1 = Logarithms of flows from long record during concurrent period 
Y1 = Logarithms of flows from short record during concurrent period
N1 = Number of years when flows were concurrently observed at the two  
sites
Indirect Measurements of Discharge
Indirect measurements of discharge make use of the energy equation for
computing streamflow. The specific equations vary for different types of flow.
Consideration needs to be given to the physical characteristics of the channel,
the water surface elevation at the time of peak stage, and additional hydraulic
factors. 
Manning’s Equation
The Manning’s equation was developed for conditions of uniform flow,
assuming the energy gradient, water-surface profile and bed profile are parallel.
It is also assumed that the hydraulic radius and depth are constant throughout
the reach, and is valid in a natural channel if the energy gradient reflects only
losses due to boundary friction. The equation is as follows:
Q = (1.486/n)AR2/3S1/2 (10)
Where
Q = discharge
n = roughness coefficient
A = area
R = hydraulic radius
S = friction slope
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Slope Area
The slope-area method (Dalrymple and Benson, 1967) is an indirect
measurement used to compute peak discharge events from measurements of
high-water marks and channel geometry. The method is based on one-
dimensional gradually varied, steady flow equations. Flow in a natural channel
however, will rarely achieve a steady flow condition, and are spatially and 
temporarily varied during conditions of significant discharge. The slope-area 
method uses the conservation of energy (Bernoulli equation) and the mass 
(continuity equation) and the normal-flow equation (Manning’s equation) to 
determine discharge at a particular stage and roughness. The computation is
based on channel characteristics, water-surface profiles, and a roughness or
retardation coefficient. The drop in water-surface profile for a uniform reach of
channel represents energy losses caused by bed and bank roughness.
Determination of Manning’s n value
The roughness coefficient, or Manning’s n value, was determined for
subdivided sections of channel cross-sections along the Lower Scott Creek
reach. The factors that exert the greatest influence on the coefficient of
roughness are the character of the streambed material, cross section irregularity,
the presence of vegetation, the alignment of the channel, and the depth of flow
over each of these features. Additionally, roughness coefficient values based on 
vegetation density will change seasonally.
Roughness coefficients were selected during the field survey completed on 
October 15, 2008. These values and ranged from 0.032 to 0.036 for the main
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channel. The coefficients were selected by reference to Water Supply Papers
1849 (Barnes, 1967), 2441 (Coon, 1998), 2339 (Arcement and Schneider, 1989)
and Roughness Characteristics of New Zealand Rivers (Hicks and Mason, 1991).
A final value of 0.035 was used for the unvegetated channel. A significantly
larger value of 0.21 was used for the densely vegetated upper banks. Photos of
Scott Creek illustrated below in Figures 5 and 6, were taken on February 12,
2009, during the height of the rain season These photos compare very well with 
Figure 7 from Water Supply Papers 2339 (Arcement and Schneider, 1989). 
Figure 7 is that of a previously computed Manning’s n value of 0.20. The Scott
Creek value is slightly larger due to a larger percentage of vegetation.
FIGURE 5. Upper banks of Lower Scott Creek on February 12, 2009.
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FIGURE 6. Additional photo of the upper banks of Lower Scott Creek on 
February 12, 2009.
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FIGURE 7. Comparison photo from Water-Supply Paper 2339 with a Manning’s n
value of 0.20.
Oftentimes, roughness coefficients are underestimated for dense riparian 
vegetation of this magnitude, resulting in larger indirect measurement discharge 
value computations (Robert Meyer, USGS California Water Science Center, 
personal communication). This was taken into consideration during the final
analysis.
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A detailed transit-stadia survey, combining vertical and horizontal control
surveys in one operation, was completed at the Lower Scott Creek gage location 
to evaluate channel slope, roughness coefficients, flow pattern, and topography
(Figure 8 and Appendix K). Knowing a reasonable estimate of the 100-year
design flow event, attempts were made to indirectly replicate this discharge and 
determine a surface water profile and channel width at this peak event. Usually,
indirect discharge computations require high-water marks to verify surface water
slope and flow pattern, which are then used to determine a discharge at multiple 
cross-sections throughout the reach. In this instance however, an attempt was
made to reverse this approach by using a known discharge (Q100) to calculate 
water surface elevations and channel width at three cross-sections throughout
the reach. These efforts however proved inconclusive as a result of the 
uncertainty in the flow pattern during overbank discharge events.
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FIGURE 8. Transit-stadia survey at the proposed gage location on Lower Scott
Creek indicating cross-section locations and upper bank level locations.
Due to the dynamic nature of the channel and flow at extreme discharge 
events, it was impossible to compute discharge once the channel’s flow topped
the upper levee at cross-section 1. The levee, which varies in height throughout
the survey reach, will allow overbank flow to renter the channel at many locations
downstream. Flow will also pool in the agricultural fields. Photos taken in 1982
(computed peak flow 4,220 ft3/s Jan. 4, 1982) and 1998, illustrate the overflow
pattern and pooled water on the left bank of Scott Creek (Figures 9 and 11).
Additionally, Figure 10 shows the severe scour along the left bank of Lower Scott
Creek after the 1982 peak event.
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FIGURE 9. Overflow of left bank at Lower Scott Creek evident following the 
January 1982 flood flows.
FIGURE 10. Left bank scour of Lower Scott Creek after 1982 storm event.
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FIGURE 11. Overflow of left bank at Lower Scott Creek in 1998.
Using the elevation data acquired during the survey, a reasonable slope was
obtained between each cross-section. Indirect methods were used to compute 
maximum discharge within the confined channel system, before bank overflow
and uncertainty. The maximum elevation of the confined channel at cross-section 
1 was used. This elevation was then adjusted accordingly based on slope for
cross-sections 2 and 3 located downstream. The resultant discharge was then
compared to the 100-year design flow event to determine if the construction of
cableway was feasible at this location.
Procedures for Analysis of Upper Scott Creek
The Upper Scott Creek river reach is in a state of disequilibrium and 
instability. This is direct result of multiple debris jams in a 240 foot section directly
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above the bridge, which has caused channel avulsion and the creation of a newly
incised channel along the left bank. The erosive force of this channel and 
corresponding flow threatens the stability of the bridge. The reach and local
channel characteristics were therefore studied to determine potential methods for
channel rehabilitation and ultimately bridge stability.
Stability Analysis
Data was collected along an undisturbed reference reach 370 feet
downstream of the bridge. These data were analyzed to determine a Rosgen 
channel classification for the reach as a comparison with the disturbed reach 
located at the Edgar J. Carnegie Railroad Bridge. Additionally, a stream reach 
inventory and channel stability survey, developed by Pfankuch (1975), was
completed at the reference reach and at the bridge location. A copy of this survey 
form is located in Appendix N. As described by Pfankuck in Stream Reach 
Inventory and Channel Stability Evaluation, A Watershed Management
Procedure, the purpose of the survey is to develop systematic “measurements
and evaluations of the resistive capacity of mountain streams channels to the 
detachment of bed and bank materials and to provide information about the 
capacity of streams to adjust and recover from potential changes in flow and/or
increases in sediment production.” The survey scores various measureable and 
visual indicators of the upper banks, lower banks and streambed. Areas of
evaluation include mass wasting potential adjacent to the channel, detachability
of bank and bed materials, channel capacity and evidence of excessive erosion 
or deposition. The sum of the scores then provides a numerical evaluation of the 
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reach’s stability, ranging from excellent to poor. The procedure has been used for
25 years by the USDA Forest Service and other Federal Agencies (Pfankuch, 
1975). Although not as widely used today, the Pfankuch Rating is still part of
many stability studies throughout the country (Eric Schroder, Arapaho/Roosevelt
National Forests and Pawnee National Grasslands, personal communication).
This stability rating was further refined by Rosgen (1996), who delineated scores
and categorized these scores by stream channel classification. The results of two 
surveys, one completed by the author and another completed by E.R. Houston 
(USGS Hydrologist), were averaged for the final result and can be located in 
Appendix N. The evaluation and scoring is subjective, and require judgment and 
experience. Results have shown however, that scoring values obtained by
inexperienced and experienced individuals are similar (Pfankuck, 1978).
Topographic Sketch of Impacted Reach
An attempt was made to create a detailed topographic map of the impacted
reach of concern at the bridge. A Leica Total Station Model TCR307 was used to 
collect 160 elevation points using an arbitrary datum, and their corresponding 
azimuth, on February 12, 2009. Field verification of the final computer generated 
map conducted on April 29, 2009, show significant discrepancies in the final
product. Original plans were to use the topographic representation to create a 3-
dimensional image to aid in the planning of instream stability structures. Using
the data points and their corresponding elevations, and visually comparing these 
elevations to channel features at the reach, a rough sketch was created
representing the true configuration of the channel. There is a large margin of
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error in the final version, especially when compared to true computer generated 
output. With the aid of the topographic representation, channel geometry was
studied and compared to reference reach data to develop possible solutions for
rehabilitation and channel stability options, including a cross-vane, and single 
and double wing deflectors.
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CHAPTER V: FLOOD FREQUENCY RESULTS FOR SCOTT CREEK ABOVE 
LITTLE CREEK NEAR DAVENPORT (STATION 11161900)
Previous Frequency Analysis
A frequency analysis was completed for the Scott Creek Watershed (Rumann 
et al., 2002). Details of this study can be located in Hydrologic Evaluation for the 
Scott Creek Watershed, Santa Cruz County, California. The 2-, 5-, 10-, 25-, 50-, 
and 100-year (Q2-Q100) recurrence intervals were computed using the U.S. Army
Corps of Engineer Hydrologic Engineering Center (HEC) Flood Hydrograph 
Package (USCOE, 1987) and compared with direct regression equations
developed by Cruff and Young in 1967. These equations can be located in 
Pacific Slope Basins in California, Part 11, Vol. 2, of Magnitude and frequency of
floods in the United States: U.S. Geological Survey Water-Supply Paper 1686. 
The regression equations were developed for a maximum 50-year discharge.
The 100-year discharge value was therefore extrapolated by extending the 
regression line plot on a log extreme value graph. The results of the HEC-1 
model and regression equations were then compared with 100-year discharge 
events for similar watershed sizes calculated by the Federal Emergency
Management Agency (FEMA, 1986) Flood Insurance Study (FIS). Results, using
a drainage area of 30 square miles, are illustrated in Table 2.
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TABLE 2. Frequency results for Scott Creek from Hydrologic Evaluation for the
Scott Creek Watershed (Rumann et al., 2002).
Both HEC-1 model and extrapolated regression equation results are similar,
with a 4.5 percent difference for the 100-year value. It was therefore determined 
that an average value of 17,600 ft3/s was the 100-year design flow at the outlet of
Scott Creek Watershed. FIS discharge for the 100-year recurrence interval
however, is dramatically smaller, resulting in a -35.4 percent difference when 
compared with the final discharge value of 17,600 ft3/s. Although this difference 
is noted, it was determined that results are within an acceptable range,
considering the excellent comparison of HEC model and equation values.
Direct Equations
The most recent equations were used for estimating peak flows at various
recurrence intervals, including the 2-, 5-, 10-, 25-, 50-, and 100-year discharge 
events for watersheds located in California. These equations were developed by
Waananen and Crippen (1977). The regression equations were developed from
a regional multiple-regression flood-frequency analysis of peak-discharge 
records of 10 years or longer, available as of 1975, at 705 gaging stations
located throughout California, and can be found in the publication Magnitude and 
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Frequency of Floods in California, U. S. Geological Survey Water-Resources 
Investigations 77-21.
Two sets of regional equations were used directly, including the Central Coast
Region developed from 98 gaging stations, and the North Coast Region 
developed from 141 gaging stations, to estimate recurrence intervals and bracket
the 100-year flood event. The Scott Creek watershed is located in the northern 
portion of the Central Coast Region (Appendix C); therefore North Coast Region 
results were used as a comparison. Watershed characteristics necessary for
these computations include drainage area (A), mean annual precipitation (P),
and the altitude index (H), which is computed as the average altitude at 10 and 
85 percent of the distance from the location of interest on the main channel to the 
basin divide. A drainage area of 25.1 square miles was used, representing the 
contributing watershed area at the upper Scott Creek location, to provide results
which can be better compared with additional analyses conducted for this study.
All parameters were obtained using California StreamStats, a USGS internal
computer program, and compared with USGS topographic maps for an additional
reference and verification. A minor difference of 0.1 square miles in drainage 
area was noted between the published record and California StreamStats output. 
The published drainage area of 25.1 was therefore used to maintain consistency.
Output from California StreamStats can be viewed in Appendix C. Results for the
100-year recurrence interval, illustrated in Tables 3 and 4, and Figure 12, are 
11,770 ft3/s for the Central Coast Region and 7,430 ft3/s for the North Coast
Region.
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It should be noted that the frequency analyses performed for this study were 
completed for Scott Creek above Little Creek near Davenport (station 11161900)
with a drainage area of 25.1 mi2. The Rumann et al., (2002) study accounted for
the entire drainage basin with a drainage area of 30.0 mi2. To provide a better
comparison of these results with the earlier study completed by Rumann et al. 
(2002), the HEC-1 model and extrapolated regression result of 17,600 ft3/s was 
adjusted from 30 mi2 to 25.1 mi2. The unit discharge per square mile with a 
drainage area of 30 mi2 is 587 ft3/s. It can therefore be assumed that when using
a drainage area of 25.1 mi2, the design flow would be 14,700 ft3/s. Even after
adjustment, this value is significantly larger than those computed using Central
Coast Region and North Coast Region equations, resulting in percent differences
of 81.3 and 40.3 respectively.
TABLE 3. Frequency results computed from direct equations for the Central
Coast Region.
CENTRAL COAST REGION
Recurrence intervals using regional flood frequency equation directly
Recurrence 
Interval Equation Discharge ft3/s
4,690Drainage Area (A)= 25.1 Q2 0.0061A0.92P2.54H-1.10 
Mean Precipitation 
(P)= 49.1 7,490Q5 0.118A0.91P1.95H-0.79 
8,830Altitude Index (H)= 0.59 Q10 0.583A0.90P1.61H-0.64 
2.91A0.89P1.26H-0.50 10,090Q25
8.2A0.89P1.03H-0.41 11,080Q50
19.7A0.88P0.84H-0.33 11,770Q100
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TABLE 4. Frequency results computed from direct equations for the North Coast
Region.
NORTH COAST REGION
Recurrence intervals using regional flood frequency equation directly
Recurrence 
Interval Equation Discharge ft3/s
Drainage Area (A)= 25.1 Q2 3.52A0.90P0.89H-0.47 2,940
Mean Precipitation 
(P)= 49.1 Q5 5.04A0.89P0.91H-0.35 4,130
Altitude Index (H)= 0.59 Q10 6.21A0.88P0.93H-0.27 5,100
Q25 7.64A0.87P0.94H-0.17 5,990
Q50 8.57A0.87P0.96H-0.08 6,930
Q100 9.23A0.87P0.97 7,430
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FIGURE 12. Comparison graph of Central and North Coast Region frequency
results. Drainage area of 25.1 mi2.
Direct Watershed Comparison
Waananen and Crippen recommend the use of an existing record, at a nearby
river with similar attributes, for determining recurrence intervals. Gaged data from
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USGS gaging station Corralitos Creek at Freedom, CA (station 11159200) was
therefore used as a direct comparison to determine recurrence intervals and the 
design flow for Scott Creek. Recurrence intervals were previously computed for
Corralitos Creek and can be located in Magnitude and Frequency of Floods in
California. As noted by Waananen and Crippen, a comparison is plausible if the
drainage-area difference is less than 5 percent and there is a long, historic
discharge record available. In this instance, the drainage area difference is 2.3
percent and the recurrence intervals were developed for Corralitos Creek using
20 years of historic data and a maximum peak discharge of 3,620 ft3/s 
(12/22/1955). This gaging station is located 26 miles southeast of the proposed 
Scott Creek gage (Appendix D). Gaging station comparison data and frequency
results are located in Tables 5 and 6 respectively. A graph comparing regional
equation results and direct watershed comparison values is located in Figure 13.
TABLE 5.Watershed comparison parameters for Scott Creek and Corralitos
Creek
Drainage 
Area 
(A)
(square 
miles)
Mean 
Precip 
(P)
(inches)
Channel
Length 
(L)
(miles)
Alt Index
(H)
(thousands
of ft)
Scott 25.1 49.1 10.0 0.59
Corralitos 27.8 35.0 11.7 0.50
TABLE 6. Frequency results from direct watershed comparison.
CORRALITOS CREEK AT
FREEDOM, CA
Recurrence intervals using  a direct
comparison
Q2 1,030 Q25 5,390
Q5 2,450 Q50 6,780
Q10 3,660 Q100 8,230
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FIGURE 13. Comparison graph of Central and North Coast Region and direct
watershed comparison frequency results.
Drainage Area Adjustment
Recurrence intervals and design flow were also computed for Scott Creek by
adjusting the peak discharge for the difference in drainage area of eleven locally
gaged streams with previously computed frequencies found in Magnitude and 
Frequency of Floods in California. More detailed information related to these 
eleven stream gages, including annual peak streamflow, is located in Appendix
D. Results of the drainage area adjustments can be located in Table 7 and
Figure 14.
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TABLE  7. Frequency results computed with drainage area adjustment using
Central Coast Region exponents.
Station
No.
Yrs
Record DA Q2 Q5 Q10 Q25 Q50 Q100
Corralitos Creek at Freedom
Scott Ck Adjustment
11159200 20 27.8
25.1
Qg 
Qu 
1,030
938
2,450
2,230
3,660
3,340
5,390
4,920
6,780
6,190
8,230
7,520
Aptos Crk at Aptos
Scott Ck Adjustment
11159700 14 12.3
25.1
Qg 
Qu 
402
775
1,200
2,300
1,980
3,760
3,230
6,090
4,320
8,150
5,510
10,320
WB Soquel Crk nr Soquel
Scott Ck Adjustment
11159800 14 12.2
25.1
Qg 
Qu 
1,010
1,960
2,580
4,970
3,990
7,640
6,070
11,540
7,800
14,820
9,620
18,150
Soquel Crk at Soquel
Scott Ck Adjustment
11160000 25 40.2
25.1
Qg 
Qu 
2,550
1,650
5,850
3,810
8,580
5,620
12,400
8,150
15,500
10,190
18,600
12,290
San Lorenzo River Trib nr
Boulder
Scott Ck Adjustment
11160030 12 0.26
25.1
Qg 
Qu 
14
938
45
2,880
77
4,710
129
7,530
176
10,280
228
12,720
Zayante Crk at Zayante
Scott Ck Adjustment
11160300 18 11.1
25.1
Qg 
Qu 
865
1,830
2,500
5,250
4,070
8,480
6,540
13,520
8,660
17,900
11,000
22,550
San Lorenzo River at Big Trees
Scott Ck Adjustment
11160500 39 111
25.1
Qg 
Qu 
5,970
1,520
13,100
3,390
18,800
4,930
26,700
7,110
32,800
8,740
39,200
10,600
Branciforte Crk at Santa Cruz
Scott Ck Adjustment
11161500 19 17.3
25.1
Qg 
Qu 
1,620
2,280
3,180
4,460
4,330
6,050
5,850
8,150
7,000
9,750
8,140
11,290
Pescadero Crk Trib nr La Honda
Scott Ck Adjustment
11162470 13 0.22
25.1
Qg 
Qu 
6
469
15
1,120
24
1,700
36
2,440
47
3,180
58
3,750
Pescadero Crk nr Pescadero
Scott Ck Adjustment
11162500 24 45.9
25.1
Qg 
Qu 
1,960
1,120
4,490
2,590
6,580
3,820
9,540
5,580
11,900
6,950
14,300
8,410
Butano Crk at Pescadero
Scott Ck Adjustment
11162540 14 18.3
25.1
Qg 
Qu 
925
1,240
1,380
1,840
1,660
2,210
1,990
2,640
2,210
2,930
2,420
3,200
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FIGURE 14. Comparison graph of frequency results computed with drainage 
area adjustment.
Summary of Direct Equations and Watershed Comparisons
Regression equation results for the Central and North Coast regions and a 
direct watershed comparison with Corralitos Creek at Freedom vary significantly.
The Central Coast Region equations calculate a larger peak discharge for all
recurrence intervals. Corralitos Creek values however, compare well with North 
Coast Region equations for 25-, 50-, and 100-year recurrence intervals, with 
percent differences of 11, 2 and 10 respectively. Additionally, when using the 
drainage area adjustment formula, the North Coast Region peak discharge 
recurrence values are similar to those of Corralitos Creek, resulting in a 9 percent
difference. Overall, the direct drainage area adjustment results vary significantly,
ranging from 100-year peak discharge of 22,500 ft3/s when adjusted to Zayante
Creek at Zayante, to 3,200 ft3/s when adjusted to Butano Creek at Pescadero.
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This poor correlation may be a direct result of the wide range of drainage areas
used for this adjustment, which range from 111 to 0.22 square miles. These
results however, can be used to provide an envelope curve to identify boundary
limits for Scott Creek recurrence intervals
Log-Pearson Type III Frequency Distribution
A flood-frequency analysis was conducted using program J407 PEAKFQ, a
U.S. Geological Survey program, to determine flood magnitude and recurrence 
intervals on a 1.5 (bankfull) to 500-year basis at USGS Streamgage 11161900 
Scott Creek above Little Creek near Davenport, CA. The PEAKFQ program
performs statistical flood-frequency analysis of annual-maximum peak flow
events following procedures recommended in Bulletin 17B. The flood-frequency
curve and tabular data output produced by the program illustrate the magnitude 
of discharge to the frequency of occurrence.
Initial default results used a regional (or generalized) skew value of -0.3 which 
was chosen from the national skew map (see Appendix E). This skew value was
developed with data from watersheds smaller than 3,000 square miles and with 
unregulated peak discharges. The national skew map depicts the generalized 
skew coefficients of annual maximum streamflows in the United States, and was
developed with data from 2,972 gaging stations through 1973. Twenty systematic 
peaks at Scott Creek were used for this analysis.  Of the twenty peak discharge 
values, four were estimated historic peaks adjusted from values obtained at Scott
Creek near Davenport for years 1937, 1939-1941, and one historic peak for
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1982. For a more detailed discussion regarding these peak discharge values,
please refer to the discussion in Historic Discharge Data.
Output results from the Log-Pearson Type III frequency curve compute a 100-
year discharge of 8,360 ft3/s and can be viewed below in Figures 15 and 16. 
Tabular data output can be located in Appendix E. A station skew value of -0.393 
indicate asymmetrical data, with a median peak discharge value greater than the
mean. The tail of this frequency distribution is therefore skewed to the left, and 
longer on the left side than the right.
FIGURE 15. Log-Pearson Type III frequency curve using a generalized skew of
-0.30 and no low outliers.
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FIGURE 16. Log-Pearson Type III frequency output using a generalized skew of
-0.30 and no low outliers and compared to peak discharge data used for the 
analysis.
Outliers, especially in a small sample such as this, can significantly affect the 
statistical parameters computed from these data. A low outlier threshold of 250 
ft3/s was therefore used in an attempt to straighten the frequency curve, giving
more emphasis to the larger peak flow events. Setting this threshold at 250 ft3/s 
removed four of the smallest peak events from the analysis. These peak
discharge values include 229 ft3/s in 1966, 170 ft3/s in 1972, 149 ft3/s in 1939 and 
122 ft3/s in 1961. Sixteen peak discharge events were therefore used with a 
regional skew of -0.30. Output results from the Log-Pearson Type III frequency
curve compute a 100-year discharge of 7,080 ft3/s and can be viewed below in 
Figures 17 and 18.  The result of this frequency computation is a 20 percent
difference when compared to values obtained before the removal of low outlier
data. A station skew value of 0.820 indicates asymmetrical data, with a median 
peak discharge value less than the mean. The tail of this frequency distribution is
therefore skewed to the right, and longer on the right side than the left.
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FIGURE 17. Log-Pearson Type III frequency curve using a generalized skew of
-0.30 and a low outlier threshold of 250 ft3/s.
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FIGURE 18. Log-Pearson Type III frequency output using a generalized skew of
-0.30 and a low outlier threshold of 250 ft3/s and compared to peak discharge 
data used for the analysis.
As an alternative to the national generalized skew published in Bulletin 17B,
median skew values for six hydrologic regions specific to California were 
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developed by Richard M. Bloyd in 1979 (see Appendix F). These skew values
were developed from a statewide study of the magnitude and frequency of floods
in California (Waananen and Crippen, 1977). The values have recently replaced 
earlier skew values in California, and are widely used for frequency analysis with 
the U.S. Geological Survey. As mentioned earlier, the standard error of the 
generalized skew (MSE), used as a measure of appraising the accuracy, has not
been determined for the hydrologic regions. MSE values from Bulletin 17B are
therefore being used as a default parameter and may affect the precision of the
frequency output.
Based on the map developed by Bloyd, the generalized skew was adjusted to 
-0.50. Similar to the previous analysis, twenty published peak discharge events
were used. Output results from the Log-Pearson Type III frequency curve 
compute a 100-year discharge of 7,740 ft3/s and can be viewed below in Figures 
19 and 20. Tabular data output can be located in Appendix F. 
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FIGURE 19. Log-Pearson Type III frequency curve using a generalized skew of
-0.50 and no low outliers.
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FIGURE 20. Log-Pearson Type III frequency output using a generalized skew of
-0.50 and no low outliers and compared to peak discharge data used for the 
analysis.
Again, a low outlier threshold of 250 ft3/s was used in an attempt to straighten
the frequency curve, giving more emphasis to the larger peak flow events. Output
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results from the Log-Pearson Type III frequency curve compute a 100-year
discharge of 6,700 ft3/s and can be viewed below in Figures 21 and 22. Tabular
data output can be located in Appendix F. The outcome is a -14 percent
difference when compared to values obtained before the removal of low outlier
data.
FIGURE 21. Log-Pearson Type III frequency curve using a generalized skew of
-0.50 and a low outlier threshold of 250 ft3/s.
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FIGURE 22. Log-Pearson Type III frequency output using a generalized skew of
-0.50 and a low outlier threshold of 250 ft3/s and compared to peak discharge 
data used for the analysis.
Regional Analysis
To develop a more localized generalized skew coefficient for Scott Creek, a
regional frequency analysis was performed using current and discontinued gages
located within a 50 mile radius of Scott Creek. As a start, 43 gages with a 
minimum of 10 published peak discharge values were located in the NWIS
database. Peak values affected by regulation, urbanization and diversion were 
removed from the data set. Low outliers were then removed following procedures
recommended in Bulletin 17B. The output frequency curves were then visually
inspected for additional low outliers, which were removed accordingly (see Low
Outlier Threshold). No high-outliers met the criteria for removal and all historic
peaks were used in the final computation. Frequency curves exhibiting poor
linearity, or a continuous “stair-step” pattern, were removed from the analysis.
These gages include the following:
Cedar Creek Near Bell Station (11152900)
Uvas Creek near Morgan Hill (11154000)
Bean Creek at Scotts Valley (11160430)
Coyote Creek near Edenvale (11171500)
Alameda Creek at Union City (11180750)
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To further improve data quality, a minimum limit of 14 peak discharge events was
used. Gages not meeting these criteria, which were removed from the analysis,
include the following:
Aptos Creek near Aptos (11159690)
Aptos Creek at Aptos (11159700)
Butano Creek near Pescadero (11162540)
Sharon Creek near Menlo Park (11162900)
Thirty-four gages were found which met the final criteria and used to develop 
the regional skew coefficient (Appendix H). Detailed peak values for these gages
can be located in Appendices D and G. Of these gages, peak numbers used in
the final analysis ranged from 14 for San Vicente Creek near Davenport (station 
11161800) to 70 for Saratoga Creek near Saratoga (station 11169500).
The station skew coefficients which were computed after all low outliers had 
been removed from each of the 34 stations were multiplied by the bias-correction 
factor developed by Tasker and Stedinger (1986) to obtain an unbiased value. 
The median of these final values was then used as the generalized skew to be 
weighted with the station skew for the Scott Creek frequency curve which was
not adjusted for bias. A new mean square error (MSE) was computed for these 
data, which is used in the frequency computation to appraise the accuracy of the
data. The MSE was computed following guidelines recommended in Bulletin 17B.
The sum of the squared differences between the true and estimated values of the 
skews were therefore divided by the number of observations to obtain the value.
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This is shown in the following equation:
MSE = / N (11)
Where
MSE = mean square error
Gs = station skew for gaging station i
Gg = generalized skew for gaging station i
N = number of stations
Adjusted station skew values ranging from 1.128 for Scott Creek above Little 
Creek (station 11161900) with a low outlier threshold set at 250 ft3/s, to -0.848 for
Dry Creek at Union City (station 11180500). When no low outlier thresholds are 
used for Scott Creek, the maximum station skew coefficient is 0.561 for Uvas
Creek above Uvas Reservoir, near Morgan Hill (station 11153900).
Output results from the Log-Pearson Type III frequency curve, using a 
regional generalized skew of -0.24 and an MSE of 0.040, result in a 100-year
discharge of 8,970 ft3/s and can be viewed below in Figure 23. Tabular data 
output can be located in Appendix I.
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FIGURE 23. Log-Pearson Type III frequency curve using a generalized skew of
-0.50 and no low outliers.
Output results from the Log-Pearson Type III frequency curve, using the 
regional generalized skew values and a low outlier threshold of 250 ft3/s, result in 
a 100-year discharge of 5,840 ft3/s and can be viewed below in Figure 24. 
Tabular data output can be located in Appendix I. The outcome is a -42 percent
difference when compared to values obtained before the removal of low outlier
data.
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FIGURE 24. Log-Pearson Type III frequency curve using a generalized skew of
-0.24 and a low outlier threshold of 250 ft3/s.
Two-Station Comparison
Using a spreadsheet developed by Robert Meyer (retired USGS Hydrologist,
California Water Science Center), seven two-station comparisons were 
completed to determine recurrence intervals for Scott Creek. As a criterion,
gages selected for comparison with Scott Creek above Little Creek near
Davenport contained a minimum of 50 years of peak discharge data after the 
removal of low outliers, and were located within the 50 mile radius previously
determined for the regional frequency analysis. These gages, including the 
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number of years of peak discharge record and general distance to Scott Creek,
are shown in Table 8.
TABLE 8. Streamgages used for two-station comparison.
Station Name Station No. Years of 
Peak Data
Rough Distance to 
11161900 (miles)
Tres Pinos Ck nr Tres
Pinos
11157500 53 50.0
Pajaro R at Chittenden 11159000 60 36.0
Soquel Ck at Soquel 11160000 55 15.5
San Lorenzo R at Big 
Trees
11160500 58 9.0
Pescadero Ck nr
Pescadero
11162500 53 15.0
San Francisquito Ck at
Stanford Univ.
11164500 58 25.0
Saratoga Ck at Saratoga 11169500 70 16.5
To maintain consistency and adhere to frequency analysis procedures and 
protocol, low outliers below a set threshold of 250 ft3/s were removed from the 20 
Scott Creek peak values. The generalized skew computed for the regional
analysis was used for the two-station comparisons, with a station skew for Scott
Creek unadjusted for bias. Direct peak correlation is poor when comparing the 
long-term gage peak values with those of Scott Creek as illustrated below in 
Figures 25-27. The best fit peak comparison R2 values are for gaging stations
Pescadero Creek near Pescadero, Soquel Creek at Soquel, and San Lorenzo 
River at Big Trees with values of 0.61, 0.59, and 0.57 respectively. The 
remaining R2 values for San Francisquito Creek at Stanford University, Pajaro 
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River at Chittenden, Saratoga Creek at Saratoga, and Tres Pinos Creek near
Tres Pinos result in 0.27, 0.12, 0.05, and 0.03 respectively.
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   FIGURE 25. Peak correlation with stations 11157500, 11159000, and 1116000.
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FIGURE 26. Peak correlation with stations 11160500, 11162500, and 11164500.
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FIGURE 27. Peak correlation with station 11169500.
Recurrence interval results for the seven, two-station computations are illustrated 
in Tables 9-12.
TABLE 9. Recurrence intervals and peak values obtained from two-station
comparison with stations 11157500 Tres Pinos Creek near Tres Pinos and 
11159000 Pajaro River at Chittenden.
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TABLE 10. Recurrence intervals and peak values obtained from two-station
comparison with stations 11160000 Soquel Creek at Soquel and 11160500 San
Lorenzo River at Big Trees.
TABLE 11. Recurrence intervals and peak values obtained from two-station
comparison with stations 11162500 Pescadero Creek near Pescadero and 
11164500 San Francisquito Creek at Stanford University.
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TABLE 12. Recurrence intervals and peak values obtained from two-station
comparison with station 11169500 Saratoga Creek at Saratoga.
Results of Two-Station Comparisons
Peak discharge values computed using the seven two-station comparisons for 
the 100-year design flow at Scott Creek above Little Creek near Davenport range 
from a maximum of 10,600 ft3/s when compared with San Francisquito Creek at
Stanford University, to 5,440 ft3/s when compared with Soquel Creek at Soquel.
The maximum value of 10,600 ft3/s appears to be an outlier, and is much larger
when compared to the other six discharge values. This peak event is followed by
a second largest peak discharge value of 7,150 ft3/s, the result of the comparison 
with Saratoga Creek at Saratoga. Comparison of the three best fit data sets
(station numbers 11160000, 11160500, 11162500) result in values which are in
close proximity of each other, ranging from 5,440 ft3/s to 6,240 ft3/s. An average 
value of these three peak discharge results gives a 100-year design flow of
5,900 ft3/s. 
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Summary of 100-Year Frequency Results and Method Comparison
Computed peak discharge at the 100-year recurrence interval varies greatly
with each method used in this analysis (Table 13). Direct equations developed by
Cruss and Young, as well as HEC-1 modeling, compute peak flow values
significantly larger than other equations and methods used for this investigation.
It is important to note that the Rumann et al. computations were based on a
drainage area of 30.0 square miles, as compared to the drainage area of 25.1 
square miles used during this study. Central and North Coast equations
developed by Waananen and Crippen compare well with each other, while the 
North Coast equation result correlates well with a direct watershed comparison to 
Corralitos Creek. The drainage adjustment values vary significantly, and can only
provide a general idea of the possible recurrence value. All equations however,
use regional generalizations and will not be as accurate as computations which 
use actual peak data from Scott Creek. Waananen and Crippen noted in 
Magnitude and Frequency of Floods in California that the wide ranges of climatic
and topographic conditions in California produce large variations in the 
watershed response to precipitation. This can only provide an added degree of
uncertainty when computing peak frequency events.
Results of the Log-Pearson Type III analysis show the different effects and
importance of choosing the proper generalized skew coefficient and low outlier
threshold. Output from the regional analysis is therefore a better indicator of the 
true 100-year recurrence discharge. This result is further verified by the excellent
comparison of the average peak flow of the three best-fit two-station 
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computations. The outcome is a 1.0 percent difference when comparing a 
regional frequency value of 5,840 ft3/s to an average two-station computation 
value of 5,900 ft3/s. 
Analyses of these data indicate that a final 100-year design flow peak
discharge for Scott Creek above Little Creek near Davenport is 5,840 ft3/s. The
unit discharge per square mile, with a drainage area of 25.1 mi2 at this location is
233 ft3/s. It can therefore be assumed that when using a unit discharge of
233 ft3/s at the downstream bridge location, and a drainage area of 27.1mi2, a
100-year design flow of 6,310 ft3/s can be expected. Using the same assumption,
the design flow at the lower gage, with a drainage area of 28.5 mi2, would adjust
to 6,520 ft3/s.
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TABLE 13. Peak discharge results for Scott Creek from various methods.
Method
(Furnished data represented with “*” based on 
drainage area of 30.0 mi2. All other methods
based on drainage area of 25.1 mi2 .)
Peak Discharge (ft3/s)
*HEC-1 17,200
*Regression Equation (Cruss and Young) 18,000
*FIS 12,300
Central Coast Equation 11,700
North Coast Equation 7,430
Direct Comparison 8,230
Drainage Area Adjustment 22,550 – 3,200
LP III (-0.3 skew), no outlier 8,360
LP III (-0.3 skew), low outlier 250 ft3/s 7,080
LP III (-0.5 skew), no outlier 7,740
LP III (-0.5 skew), low outlier 250 ft3/s 6,700
Regional Analysis, no outlier 8,970
Regional Analysis, low outlier 250 ft3/s 5,840
Two-Station Comp (7 comps) 10,600 – 5,440
Two-Station Comp (best fit, 3 comps) 5,440 – 6,240
Average Two-Station Comp (best fit, 3 comps) 5,900
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CHAPTER VI: LOWER SCOTT CREEK GAGE
Indirect Measurement of Discharge
Indirect methods were used to determine discharge in the confined channel at
Lower Scott Creek before overbank flows occur. It is assumed that extremely
high velocities are present at the channel’s center, significantly slowing in the
dense vegetation present on the right and left banks. The retarded flow in the 
upper vegetated banks will most likely create a backwater effect with an elevated 
water surface.
Survey of Site
The lower Scott Creek channel and upper banks were surveyed by the author
and Ernest R. Houston (USGS Hydrologist) on October 15 and 16, 2008, using a 
Zeiss Ni-2  level  #W252537. The two peg test completed on October 15 
indicated that there was no error in the line of collimation, and no instrument
adjustments were required. The reference point (Hub 1) for this survey is a 
wooden spike with a nail, driven into the downstream, upper left bank at the road
pull-out. The survey was run to an arbitrary datum of 99.99 feet monumented by
Hub 1. The survey reach is 322 feet above the river ford, and 318 feet below the 
river ford, with additional elevations along the road on the left bank for about 450 
feet downstream of cross-section 3 (Appendix K).
Conditions at this site are poor for an indirect measurement. The reach is
densely overgrown, with a majority of the cross-sectional area filled by dense 
stands of mature trees, and thick growths of vines and bushes. Only the central
portion of the channel over the perennial flowing thalweg is clear of vegetation.
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This made it impossible to locate the levee system and find an adequate number
of cross-sections for a more detailed analysis. Upper bank elevations, as 
illustrated below in Figure 28, clearly show that overbank discharge will first
occur on the left bank, and is not subject to overflow on the steeper right bank.
This location of main channel overflow would most likely be found above this
reach and below the confluence with Archibald Creek. For detailed photographs
of the cross-sections and channel reach, please refer to Appendix K.
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FIGURE 28. Comparison of right and left bank outer bank elevations along Lower
Scott Creek, with cross-section locations.
Cross-section 1, illustrated in Figure 29, is located 322 feet above the river
ford. The left bank is steep and not subject to overflow. The levee on the right
bank however, is subject to overflow during extreme events. The highest
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elevation at this cross-section was used as an indicator to determine the 
maximum cross-sectional area before breaching the levee on the left bank.
FIGURE 29. Cross-section 1 located at upper section of the reach.
Cross-section 2, illustrated in Figure 30, is located at the river ford and potential
gaging station 322 feet downstream of cross-section 1. A change in vertical
height of 1.03 feet was measured between cross-sections 1 and 2 during the 
transit-stadia survey. This was used to determine the water’s elevation and 
profile at this location by dropping the maximum confined channel elevation of
cross-section 1 a total of 1.03 feet to cross-section 2.
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FIGURE 30. Cross-section 2 located at river ford.
Cross-section 3, illustrated in Figure 31, is located 318 feet below the river ford
and about 100 feet above the NOAA fish capture weir. A channel slope of 0.83
feet was measured between cross-sections 2 and 3 during the transit-stadia 
survey was used to determine the water’s elevation and profile at this site.
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FIGURE 31. Cross-section 3 located at upper section of the reach.
Basic Cross-Sectional Discharge
The Manning’s Equation was used directly at each cross-section to compute 
discharge. Manning’s roughness coefficients, as described in Methods, were 
incorporated into this computation on a sectional basis, applying the required 
coefficients to each specific subdivided segment. Discharge values range from
2,230 ft3/s at cross-section 3 to 2,780 ft3/s at cross-section 2, with an average 
value of 2530 ft3/s. Percent differences range from 7.0 to 22.0 percent when 
comparing these final values. Cross-sectional results, including specific sectional
data are illustrated below in Tables 14-16.
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TABLE 14. Output from direct use of the Manning’s Equation showing sectional
discharge distribution at cross-section 1.
TABLE 15. Output from direct use of the Manning’s Equation showing sectional
discharge distribution at cross-section 2.
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TABLE 16. Output from direct use of the Manning’s Equation showing sectional
discharge distribution at cross-section 3.
Slope Area
A three cross-section slope area with a channel length of 640 feet was
computed using the Slope Area Computation Program (SAC). A link to the user’s
manual can be located at http://water.usgs.gov/software/SAC
/code/doc/sacman.pdf. SAC follows USGS standardized procedures for
computing discharge by the slope-area method and solves the 1-D steady-state
energy and continuity equations for discharge given upstream and downstream
water-surface elevations. Discharge values are therefore computed between 
sections providing three output possibilities. Output from this computation can be 
located in Appendix L. These outputs include a discharge value between cross-
sections 1 and 2, cross-sections 2 and 3, and cross-section 1and 3. All 
subreaches are evaluated by the program, resulting in a final discharge value of
2,500 ft3/s before bank overspill. Frequency results indicate that a discharge of
2,500 ft3/s has a recurrence interval of about 7 years.
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Evaluation of Slope Area Output
The change in velocity head (Hv) indicates that subreach 1-2 is hydraulically
expanding, with a 28 percent spread. In expanding reaches, the conveyance 
procedure is questionable and should be avoided if possible. The CX ratio 
(computed discharge divided by the discharge computed with no expansion loss,
K=0), is less than 1.0, indicating losses due to expansion. The conveyance ratio 
of 0.74 is within the required limits (0.7< Ku/Kd<1.4). Fall (∆H) through the reach is
less than the friction head (Hf), and the ratio of friction head to fall is 1.24. The 
downstream velocity head is less than that upstream. Values indicate non-
uniform flow regime, and can be located in Table 17.
Subreach 2-3 is hydraulically contracting with full energy recovery. The drop 
in the water surface profile between these subreaches is not totally a result of
friction loss (Hf), but includes acceleration between subsections. The CX ratio is
equal to 1.0, indicating no losses due to expansion or contraction. The 
conveyance ratio is 1.28 and within the required limits. Fall through the reach is
greater than the friction head, and the ratio of friction head to fall is 0.66. The
downstream velocity head is greater than the upstream velocity head. Values
indicate a uniform flow regime, and can be located in Table 18.
Subreach 1-3 is hydraulically contracting. The CX ratio is very close to 1.0,
indicating limited losses due to expansion or contraction. The conveyance ratio is
0.95 and within the required limits. Fall through the reach is greater than the
friction head, and the ratio of friction head to fall is 0.71. The downstream velocity
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head is greater than the upstream velocity head. Values indicate a uniform flow
regime, and can be located in Table 19.
Subreach Properties
TABLE 17. SAC output for subreach 1-2.
Subreach 1-2
Discharge 3100
Type Expanding
Length 322
Fall (∆H) (ft) 1.03
Friction Head (Hf) 1.279
Ku/Kd (conveyance ratio) 0.74
Hv (change in Hv) 0.32
TABLE 18. SAC output for subreach 2-3.
Subreach 2-3
Discharge 2100
Type Contracting
Length 318
Fall (∆H) (ft) 0.83
Friction Head (Hf) 0.552
Ku/Kd (conveyance ratio) 1.28
Hv (change in Hv) -0.39
TABLE 19. SAC output for subreach 1-3.
Subreach 1-3
Discharge 2510
Type Contracting
Length 640
Fall (∆H) (ft) 1.86
Friction Head (Hf) 1.626
Ku/Kd (conveyance ratio) 0.95
Hv (change in Hv) -0.07
The Froude number for all sections indicates that the flow is sub-critical. In this
state, the role played by gravity forces is more pronounced and has a low
velocity and tranquil flow. This is a result of the higher roughness values located
in the densely vegetated banks. Cross-sectional information, including Froude 
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numbers can be located in Table 20.
Cross-Sectional Properties
TABLE 20. Cross-sectional information for all sections.
Section 1 2 3
Area (sq/ft) 418 492 352
Alpha 1.493 1.252 1.147
Froude No. 0.56 0.43 0.62
Velocity (f/s) 6.0 5.1 7.1
Velocity Head 
(Hv)
0.83 0.51 0.90
N Value SA 2 0.035 0.035 0.035
N Value SA 2 0.210 0.210 0.210
High Flow Measurement Capability
Cableway
A cableway located at cross-section 2, or anywhere along this reach, could 
not be constructed to span a design flow of the 100-year event. Flood frequency
analyses have determined that a 100-year recurrence discharge of 6,520 ft3/s is 
likely. Slope conveyance and slope area computations indicate that a discharge 
of this magnitude would certainly exit the main channel, flowing out past the 
riparian corridor through the agricultural fields on the left bank. The nearest
upstream location with a confined channel to maintain all flow events is sited 
directly downstream of the confluence with Little Creek. This is illustrated in the 
terrain map below (Figure 32).
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FIGURE 32. Terrain map of Scott Creek.
A standardized USGS A-frame manned cableway can be constructed
spanning the reach at a length of 220 feet, with left and right bank installations
positioned 40 feet from the levee system (Figure 33). This length will provide 
measurement and crossing capability for a design discharge greater than
maximum channel overflow 2,500 ft3/s, while still allowing 10 feet of freeboard 
below the bottom of the cable car on a loaded cable. Discharges greater than 
2,500 ft3/s are unpredictable, flowing outside the upper left-bank levee and 
flooding the agricultural fields adjacent to the span of the cableway. Design 
specifications for the construction of a cableway at this location can be found in 
Appendix M.
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FIGURE 33. Standardized manned USGS cableway.
A bank operated cableway could be constructed to span the same distance 
and capture similar discharge events. Benefits of this type of system include cost
savings and increased safety of field personnel. Various systems can be
purchased directly from Rickly Hydrological Company, or can also be built in a
well supplied shop. Systems can be operated manually, or with electric power
which is currently installed at this location for NOAA fish monitoring. Information 
regarding bank operated cableways supplied by Rickly Hydrological Company 
can be found on at http://www.rickly.com/sgi/bank_operated_
cableways.htm and are also supplied in Appendix M. Instructions on how to build 
a bank operated cableway can be located at http://www.stream.fs.fed.us/news/
streamnt/pdf/SN_4_00.pdf, and are also supplied in Appendix M.
Existing Bridge
A possible measurement alternative to the construction of a cableway is the 
use of the existing Edgar J. Carnegie train bridge located 0.85 miles upstream of
the proposed Lower Scott Creek gage site. Channel storage adjustments can be 
made to correlate the measured discharge obtained at the bridge to the 
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discharge occurring at the downstream gage (Rantz, 1982). The equation used is
QG = Qm +/- WL (∆h/∆t) (12)
Where
QG = discharge passing the control at gage
Qm = measured discharge (at bridge)
W = average width of stream between measurement section and control
at gage
L  = length of reach between measurement section and control at gage
∆h = average change in stage in the reach during the measurement
∆t  = elapsed time during the measurement
This adjusted discharge could be added to the estimated discharges for the
drainages of Winter and Archibald Creeks. Stage values obtained at a 
downstream gage however, may not be representative of the true condition
during a bank overflow episode. Stage values will essentially reach the maximum
elevation of the contained channel discharge only.
In order to measure peak discharge safely, the bridge would need to be 
retrofitted to adhere to U.S. Geological Survey standards. As stated in the USGS
Safety Manual, SM 445-2-H CHAPTER 44, Fall Protection Program, exceptions
to the standard Occupational Safety and Health Administration (OSHA)
regulations can be followed. This includes:
(3) Working over Water. When working over water on bridges, dams,
pools, and boats, the preferred fall protection is a standard railing. When 
a standard railing is not available, the second choice is a personal fall
arrest system, followed by a personal flotation device (PFD). In some 
cases, a PFD is required. However, methods to prevent the fall should be 
implemented whenever possible. It is therefore necessary to securely
fasten the horizontal bridge cables to the vertical support beams. A
harness and lanyard can then be used by field personnel, in conjunction 
with a personal floatation device, while making a measurement.
Measurement equipment including a 100 and 75 pound sounding weight, an 
93
 
 
  
  
 
  
     
  
  
 
     
 
   
 
         
   
   
   
  
 
A and B-reel, Type A 3-wheel and/or Type A 4-wheel crane assembly should be 
stored on site for easy access. Additionally, safety equipment including two 
harnesses and lanyards should be stored at this gage if measurements are to be 
made from the bridge.
Currently, the railings at the Edgar J. Carnegie Railroad Bridge consist of two 
horizontal wire cables on the upstream and downstream sides of the bridge
(Appendix O, Photo 7). These cables are fastened to the bridge supports with 
galvanized wire or plastic cable ties. These wire cables should be replaced with 
galvanized steel, or another strong material, which will withstand the forces
exerted from the crane during high flow measurements. Additionally, it will 
provide the needed support for the use of 3-wheel crane assembly.
Gage Location and Recording Equipment
To avoid seasonal control modifications created by NOAA fish monitoring
personnel upstream of the road crossing, the gage should be placed 40 feet
downstream from the road crossing on the left bank. A stable boulder/riffle 
control is present 70 feet downstream of the road, creating a quiescent gage pool
for monitoring changes in stage (Figure 34). The gage house should be placed
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FIGURE 34. Recommended location for streamgage at Lower Scott Creek.
on the entry road, 36 feet from the levee and 100 feet from the left bank. 
Fastening a raised gage house 4.5 feet above a cement pad will allow extremely 
high flow events to pass below the gage house structure, while still providing
ease of servicing the electronic monitoring equipment.
The monitoring equipment should consist of a pressure transducer and data 
logger to record at 15-minute intervals and transmit data on an hourly schedule.
An orifice line should be encased in 1.5-inch galvanized piping at the river for a 
30-foot span, and securely fastened to withstand extreme flow events. The 
remainder of the orifice length can be encased in 1.5-inch light flex non metallic
conduit and buried in the riparian zone before entering the gage structure. A
series of staff plates at the orifice tip location should be installed in a linear
fashion and perpendicular to the channel. Crest-stage gages will also be required 
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to verify high flow peak stages. A basic illustration for a typical pressure 
transducer gage is located below in Figure 35.
FIGURE 35. Typical streamgage.
Equipment to be installed in the gage structure could include a Design 
Analysis H-522+ Data Logger with integrated High Data Rate GOES transmitter. 
The system will allow sensor readings to be transmitted over the GOES Radio 
system. A H-3521 “Fluid” non-submersible pressure transducer will be required 
to measure the pressure (stage) of the water above the orifice tip. In addition, a 
H-355 “smart-gas” system could be used as the purge bubbler system. Other
equipment required to finalize the installation include a solar panel, rechargeable 
battery, H-223 GOES satellite antenna and voltage regulator. For additional
monitoring equipment specifications provided by Design Analysis, please refer to 
Appendix P.
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CHAPTER VII: UPPER SCOTT CREEK GAGE
Field Conditions
Scott Creek is currently in an unstable state of change in the 250 foot reach 
directly above the bridge. This instability is a product of multiple debris jams
within the reach, the most sizeable being located 140 feet above the bridge. This
debris jam, which appears to grow in size after each significant peak event,
spans a majority of the channel, and had blocked what was once the primary
perennial channel in the center of the reach. This has caused channel avulsion,
forcing flows into a narrow channel along the left bank along what appears to 
have once been an overflow channel. Evidence of this is a mature tree line of
alders along the right bank of the current channel, which was once the left bank
of the earlier undisturbed channel (Figure 36). Additional confirmation is verified 
by the channel width above the avulsion, which totals 54 feet before widening to 
114 feet in the impacted reach. The channel width between the alders and far
right bank, excluding the width of the new incised channel, totals 70 feet. Large 
deposits of coarse sand have deposited downstream of the debris jam due to 
loss of channel competence, which further results in a majority of flows being
forced to the new left bank channel. Velocities have increased due to the narrow
width of the current channel, creating localized channel incision at the reach. This
localized channel incision has lowered its bed by degradation, and is in a 
condition of vertical disequilibrium (Knighton, 1984). Levels indicate a difference
of 4 feet between the thalweg and top of recent depositional sand/gravel bars
downstream of the primary upstream debris jam. The eroding forces applied by
the concentrated flows in the confined channel exceed the resistance of the bed 
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and bank materials creating an entrenched system with a low width/depth ratio. 
The consequence of this process can create a system of positive feedback,
where the concentrated flow in the narrow channel increase bank shear stress
and toe erosion, resulting in further incision and downcutting until a stable base
level is found. The unprotected upper and lower right bank adjacent to the 
upstream debris pile shows severe erosion and mass wasting directly into the 
channel. This is the result of higher discharges being forced around the debris in 
both directions. The steep left bank directly downstream of the bridge is also 
eroding rapidly; a result of the direction of concentrated flows and deflection by
debris piles. Detailed photos can be located in Appendix O.
Figure 36. Newly formed channel above bridge at Upper Scott Creek.
If left undisturbed, the current channel would eventually widen as the channel
banks erode and Stage III of the Channel Evolution Model is entered. Debris
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jams appear to be a common occurrence along Scott Creek, and are often 
moved during higher flow events (Brian Dietterick, California Polytechnic State 
University, personal communication). The current circumstances however, have 
created a unique situation due to the locality and stability of the bridge. If left
unabated, the increased velocities, which have scoured a hole at the base of the
left bank bridge wingwall, will continue to undermine the bridge’s structural
integrity. 
Field evidence suggests a backwater effect further upstream, caused by a 
narrowing of the channel at the avulsion locality, and an additional debris jam 
250 feet upstream of the bridge and 100 feet above the primary debris jam. The 
channel along this reach is aggrading, dominated by sand-sized materials likely
deposited due to a loss of channel competence in the backwater situation. This
100 foot channel section can be classified as a B5c, until it again returns to the
prevailing B4c further upstream. A similar scenario which may be considered a
prototype model is identical to the creation of the new left bank incised channel
upstream of the bridge. This prototype is currently occurring at the upstream end 
of the B5c channel. Overbank flows are actively scouring a new channel along 
the right bank caused in part by a build-up of debris and possibly backwater
downstream.
Site Survey
Methods developed Rosgen (1996), and described in Methods, were used to 
classify Scott Creek, and compare current channel conditions at the bridge with a 
stable reference reach. A reference reach was chosen 370 feet downstream of
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the bridge in an unaffected location which appears to be representative of the
local channel condition in its natural state. The left bank is steep with a slope 
greater than 100 percent. The right bank contains a terrace and is subject to 
overflow during extreme flow events. The landform results are shown in Table 
21.
TABLE 21. Reference reach data.
Bankfull Width 60.50
Width/Depth Ratio 46.5
Entrenchment Ratio 1.13
Dominant Channel Materials 80 mm
Channel Slope 0.01 ft/ft (1.0 % gradient)
Sinuosity 1.1
The reference reach can be classified as a B4c stream type. As described by
Rosgen, B4c stream types are moderately entrenched with gradients less than 
2%. A sinuosity value of 1.1, which is lower than the recommended value of
>1.2, was obtained using topographic maps, and may have a slight margin of
error. The channel substrate is composed predominantly of gravel materials of
colluvial deposition with a D50 of 64.0 mm (Figure 37).
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SCOTT CREEK REFERENCE REACH 
FIGURE 37. Reference reach pebble count data.
Pebble count results from the impacted reach upstream of the bridge illustrate
a deviation from channel materials for undisturbed reaches which are normally
composed of gravel as verified with the reference reach results obtained 370 feet
downstream of the Edgar J. Carnegie Railroad Bridge. As expected, a larger 
quantity of fine material is present upstream of the bridge, with a measured D50 of
24 mm (Figure 38). This is a result of deposition of finer particles, once in 
suspension, due to the loss of sediment transport capacity in a majority of the
channel along this reach.
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SCOTT CREEK ABOVE BRIDGE 
FIGURE 38. Impacted reach pebble count data.
A Stream Reach Inventory and Channel Stability Survey (Appendix N) was
completed for the reference reach and bridge location. An average reference 
reach stability rating of 74 was obtained, resulting in a rating of Good on a scale 
of Excellent to Poor developed by D.J. Pfankuck. This reach condition stability
value was then converted using Rosgen criteria for a B4c stream type. The result
was a rating of Fair. A similar survey was completed at the bridge with an 
average reach stability rating of 112. This correlates to a fair stability rating on a 
Pfankuch scale and a Poor rating on a Rosgen scale. Field notes, with ratings
and values, can be located in Appendix N. Parameters which significantly altered 
the results when comparing the reference reach to the bridge reach is debris jam
potential of the upper banks, lower bank obstructions and undercutting, and
scouring and deposition of the streambed.
Five cross-sectional profiles were completed in a 180 foot portion of the reach 
during the creation of the topographic map (Figure 39). These are illustrated
below in Figures 40-44. Cross-section 1 was completed at the upper portion of
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the reach, directly above the largest of the debris jams and below the point of
channel avulsion. A new sand bar has deposited in the channel’s center, splitting
the flow into two separate channels (Figure 40).
Figure 39. Locations of cross-sections at the proposed Upper Scott Creek gage 
location.
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FIGURE 40. Cross-section #1 located upstream of the primary debris jam.
Cross-section 2 was completed directly downstream of the debris jam. All flow,
unable to pass the obstruction, has been forced to the far left bank. Higher
discharges are eroding the steep, unprotected banks directly behind the debris
and forming a new channel adjacent to the right bank. Sand and gravel have 
accumulated behind the debris (Figure 41).
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FIGURE 41. Cross-section #2 located directly downstream of the primary debris
jam.
Cross-section 3 was completed in the center of the incise channel. Erosional
forces are extreme in the active channel, incising the reach nearly one foot when
compared to the abandoned channel and undercutting the unprotected banks.
Smaller particles have deposited in remainder of the channel; a direct result of
reduced velocities and limited carrying capacity caused by the debris blockage.
An overflow is actively creating a new conduit on the far right bank (Figure 42).
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FIGURE 42. Cross-section #3 located at center of incised channel.
Cross-section 4 was completed directly above the bridge. The depth of the scour
pool is 2.85 feet below the thalweg of the original channel. Debris piles in this
location obstruct flows throughout the cross-section, further forcing the discharge 
into a narrow channel on the left bank (Figure 43).
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FIGURE 43. Cross-section #4 located directly upstream of the bridge.
Cross-section 5 was completed directly below the bridge and at the downstream
end of the impacted reach. The channel once again returns to what appears to
be a state of equilibrium 20 feet downstream. Two additional debris piles have 
forced the flow pattern to the right bank. The steep, unprotected upper and lower
left banks show sever erosion created by the concentrated, high velocity flow
entering the area from above (Figure 44).
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FIGURE 44. Cross-section #5 located directly downstream of the bridge.
Recommendation for Channel Stability Rehabilitation
Many measures were considered to improve channel stability above the 
bridge and mitigate the undermining of the bridge wingwall. Width/depth and
entrenchment ratios will need to be altered to minimize further incision and 
provide an adequate channel for the flow regime. Additionally, flow pattern will
need to be adjusted to divert a majority of the discharge towards the channel
center, away from the left bank bridge wingwall, and in the direction of the 
abandoned perennial channel in the center.
Reference reach data, as illustrated previously in Table 21, indicate a more 
narrow cross-sectional profile and geometry than the full (bank to bank) width 
above the bridge, and significantly wider than the active channel in this location.
The reference reach location therefore provides sufficient velocities and stream
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power to transport materials at all ranges of discharge, with little near bank shear
stress and erosional force. Width/depth ratios above the bridge are less with a 
greater entrenchment ratio in the active channel. This results in an increase in 
erosional forces in the active channel.
Channel evolution models indicate that the active channel is currently in Stage 
II (incision). As the river in this reach develops and adjusts to find a state of
dynamic equilibrium and stable base level, the channel banks will fail and erode 
into the channel. This is stage III (widening) of the five stages of CEM.
A detailed topographic map of the reach was created using a Leica Total
Station Model TCR307. One map was created illustrating contours of the channel
with debris piles (Figure 45), and another without debris piles (Figure 46). The
abandoned central channel is clearly shown, as well the steep, vertical upper
banks. As mentioned in Methods, this map was then modified at the site 
manually to provide a better representation of true channel geometry (Figure 47).
If instream structures will be constructed, an additional, highly detailed 
topographic map may be required after debris is removed and the left bank
channel is filled, as discussed below.
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Figure 45. Topographic output of elevations with debris piles. Major debris piles
indicated by ovals.
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Figure 46. Topographic output of elevations without debris piles.
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Figure 47. Manual topographic output of elevations. Major debris piles are 
shown in blue polygons.
An overriding consideration is the probability that channel debris cannot be 
removed from the active channel due to regulations and the possibility of adverse 
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consequences to fish habitat. However, in this author’s opinion, it would first be 
necessary to remove, at a minimum, the largest of the debris jams upstream of
the bridge to accomplish the desired results of channel stabilization. This
includes the instream section of the upper debris jam and the debris pile directly
above the bridge, as illustrated in the topographic diagram. The removal of this
debris would provide an adequate cross-section for medium to high flows, and 
increase transport capacity at the channel’s center. Removal of the debris pile 
directly downstream of the bridge will provide a better get-away section for the
higher discharges and minimize further bank cutting and erosion. Eventually,
after consecutive peak discharge events, the accumulation of sand and coarse 
gravel would be transported from the reach. If these debris piles are left in place 
however, additional measures for channel stability, such as cross-vanes and
wing-deflectors, will not function properly and may even exacerbate the problem.
Removal of the debris however, will not solely protect the bridge, as the water
will still seek the lowest elevation along the incised channel, therefore always
migrating towards the left bank. The channel in this reach should be graded and 
the left bank incision filled for the entirety of its length. Materials deposited at the 
center of the channel can therefore be used as left bank fill. The prototype 
overflow channel located upstream should be used as a model if further channel
investigations reveal this a regular occurrence along the B4c portion of Scott
Creek.
Consideration was given to a large cross-vane structure which would span the
entirety of the channel and divert the flow towards the channel’s center and 
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maintain lateral stability (Figure 48). This would minimize bank shear stress and 
toe erosion in the confined channel, increase sediment transport capacity, while 
providing suitable habitat for fish spawning (Rosgen, 1996). In order for this
structure to function however, the debris would need to be removed and the large
sand/gravel bars removed and flattened from the channel. An installation of this
feature would look similar to the representation in Figure 49.
FIGURE 48. Cross-vane (Rosgen, 1998)
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Figure 49. Potential placement of cross-vane above bridge.
A series of double and single wing deflectors (Figure 50) strategically
positioned in the reach would provide the needed bank protection, redirect the 
flow pattern back towards the abandoned channel, and give the channel an 
opportunity to transport the sand/gravel deposits with an increased velocity in the 
channel’s center (Rosgen, 1996). Width/depth ratios will be reduced and 
entrenchment ratios increased. Larger logs from the debris piles could be 
repositioned and used in the construction of these structures. An installation of
these features along the reach would look similar to the representation in Figure 
51. An added benefit of the wing-wall deflector, as opposed to the cross-vane, is
115
 
 
   
  
 
 
  
 
that channel grading and the filling of the incised left bank active channel could
be minimal. The reduced width/depth ratio and increased velocity provided by
these structures would likely clear the sand and gravel deposits after consecutive 
peak discharge events.
FIGURE 50. Single wing-deflector
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FIGURE 51. Potential placement of wing deflectors upstream of the Edgar J.
Carnegie Railroad Bridge.
Gage Recording Equipment
In the channel’s current condition, a large gage pool is located on the left
bank, upstream side of the bridge, which provides an excellent location for
monitoring changes in the water surface elevation. The control consists of a
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gravel/cobble riffle directly downstream. The gage house should be placed on the
upper left bank, downstream side of the bridge. The gage house will be situated
in highly visible area along the railroad and could be constructed as a small
redwood shed to match the surrounding environment and be aesthetically
pleasing.
The monitoring equipment should consist of a pressure transducer to record 
on 15-minute intervals and transmit data on an hourly schedule. An orifice line 
should be encased in 1.5-inch galvanized piping down the bridge wingwall for a 
30-foot span, and securely fastened to withstand extreme flow events. The 
remainder of the orifice length can be encased in 1.5-inch light flex non metallic
conduit and buried before entering the gage structure. Staff plates at the orifice 
tip location should be installed on the wingwall with a wire weight gage attached
to the bridge to obtain stage during high flow conditions. Crest-stage gages will
also be required to verify high flow peak stages, and can be attached to the 
wingwall downstream of the staff plates.
Equipment to be installed in the gage structure could include a Design 
Analysis H-522+ Data Logger with integrated High Data Rate Goes transmitter.
The system will allow sensor readings to be transmitted over the GOES Radio 
system. An H-3521 “Fluid” non-submersible pressure transducer will be required 
to measure the pressure (stage) of the water above the orifice tip. In addition, an 
H-355 “smart-gas” system could be used as the purge bubbler system. Other
equipment required to finalize the installation includes a solar panel,
rechargeable battery, H-223 GOES satellite antenna and voltage regulator. If
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channel modifications are made to redirect the flow away from the left bank
wingwall, an additional Design Analysis H-3611 Radar Water Level Sensor
should be installed directly over the flowing channel and next to the wire weight
gage. These data can transmit to the H-522 + using an H-424MS Radio Bridge,
or wired directly into the data logger. For addition monitoring equipment
specifications, please refer to Appendix P.
Measurements from the Existing Bridge
Please refer to Chapter VI, Lower Scott Creek Gage, Existing Bridge for 
recommendations.
Recommendations for Future Studies
The author recommends continuous monitoring of this channel reach to track
scour at the base of the left bank wingwall, particularly after higher flow events.
Reference marks should be established on both bridge wingwalls to monitor
differential movement using level surveys. Channel migration and evolution 
should be monitored to track and record the changes as the channel adjusts to
develop a state of equilibrium. Permanent cross-sections should be developed
downstream of the bridge, directly upstream of the bridge, and above the 
avulsion in the B5c channel reach. Additionally, monitoring of the new overbank
channel located upstream of the study reach can be used as a prototype,
tracking change in geometry and scour with a permanent cross-section (Figure
52). This may lead to a better understanding of what transpired directly above the 
bridge, and how these situations could be mitigated. The data provided by the 
continuous collection of suspended sediment at the bridge would offer invaluable 
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data which would lead to a better understanding of the natural system, and 
clearly illustrate trends as the channel stabilizes.
FIGURE 52. Prototype cross-section for monitoring upstream of unstable reach 
at upper end of B5c reach.
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CHAPTER VIII: SUMMARY AND CONCLUSIONS
Flood frequency results indicate that a 100-year design discharge of
6,310 ft3/s can be expected at the Upper Scott Creek gage location, and 
6,520 ft3/s at the lower site. These values were determined using 16 peak
discharge values from Scott Creek above Little Creek, near Davenport
(station 11161900) with a low outlier threshold of 250 ft3/s. Indirect methods of
discharge show that the reach located at Lower Scott Creek can contain a 
discharge of 2,500 ft3/s, or slightly less than a 10-year recurrence interval, before 
the left-bank overtops and floods the adjacent agricultural fields. A cableway
therefore, cannot be constructed to span the entirety of the design flow event.
Conditions for high flow measurements are favorable at the Upper Scott Creek
location where the Edgar J. Carnegie Bridge can be used to measure discharge 
in the confined channel. This stream reach however, is in a state of
disequilibrium caused by recent and excessive debris jams. The main channel
has been diverted toward the left bank and has led to channel incision which 
threatens the stability of the bridge wingwall. Rehabilitation of this reach will
require, at a minimum, the removal of the largest of these debris jams. Additional
channel remediation measures may include the construction of a series of single 
and double-wing deflectors, or a large cross-vane above the bridge. Without the
implementation of these channel reach modifications, the new channel will
continue to incise and widen, as discussed in the Channel Evolution Model, and
undermine the bridge wingwall.
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The data provided from this analysis indicate that given the two available 
options, the better location for a streamgage on Scott Creek is located at the
Edgar J. Carnegie Bridge below the confluence with Little Creek. A gage can be 
installed and fully operation without the implementation of remediation measures
for channel stabilization. A gage pool is present for monitoring stage and the full
range of discharge measurements can be made regardless of the deteriorating
condition of the channel. In order to create an ideal and stable channel condition
for higher quality stage and discharge record, and more importantly, bridge 
stability and safety, the manual removal of the larger debris jams are required.
The removal of the channel debris restrictions will provide the channel area 
needed for the full range of discharge. Larger flow events can then remove a 
portion of the finer material and debris deposited along this reach, and will 
eventually reach a state of equilibrium. The primary flow channel and thalweg
however, will not return to its pre-existing location at the channel’s center, and 
will tend to follow the path of least resistance along the left bank incision.
Instream structures and regrading will be necessary in order to force the flow to 
abandon the newly incised left bank channel. Permits will be required for this
process however. The process for obtaining these permits, and the installation of
instream structures are outside the scope of this report.
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Appendix A: Location and historic discharge data for Scott Creek above Little
Creek near Davenport, CA
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Appendix A: Location and historic discharge data for Scott Creek above Little 
Creek near Davenport, CA
11161900
Scott Creek above Little Creek near Davenport, CA
Santa Cruz County, California
Hydrologic Unit Code 18060001
Latitude 37°03'51", Longitude 122°13'42" NAD27
Drainage area 25.1 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1937 Mar. 21, 1937 1,0502 1965 Dec. 22, 1964 7.98 1,590
1939 Mar. 08, 1939 1492 1966 Jan. 05, 1966 2.46 229
1940 Feb. 27, 1940 7,2402 1967 Jan. 21, 1967 8.80 1,900
1941 Apr. 04, 1941 1,4402 1968 Jan. 30, 1968 5.18 995
1959 Jan. 09, 1959 6.68 806 1969 Feb. 15, 1969 5.31 1,180
1960 Feb. 01, 1960 500 1970 Jan. 21, 1970 5.09 1,420
1961 Nov. 26, 1960 3.83 122 1971 Nov. 29, 1970 4.20 810
1962 Feb. 13, 1962 9.36 1,970 1972 Dec. 27, 1971 2.48 170
1963 Jan. 31, 1963 8.71 1,560 1973 Jan. 16, 1973 5.25 1,550
1964 Jan. 20, 1964 5.30 720 1982 Jan. 04, 1982 4,2207 
• 2 -- Discharge is an Estimate
• 7 -- Discharge is an Historic Peak
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Appendix A: Location and historic discharge data for Scott Creek above Little
Creek near Davenport, CA
11161900 (continued)
Scott Creek above Little Creek near Davenport, CA
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Appendix A: Location and historic discharge data for Scott Creek above Little 
Creek near Davenport, CA
From Landslides, floods, and marine effects of the storm of January 3-5, 1982, in the 
San Francisco Bay region. U.S. Geological Survey Professional Paper 1434
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Appendix A: Location and historic discharge data for Scott Creek above Little
Creek near Davenport, CA
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Appendix A: Location and historic discharge data for Scott Creek above Little
Creek near Davenport, CA
Streamflow measurements
USGS 11161900 Scott Creek above Little Creek near Davenport, CA
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Appendix A: Location and historic discharge data for Scott Creek above Little
Creek near Davenport, CA
Streamflow measurements (continued)
USGS 11161900 Scott Creek above Little Creek near Davenport, CA
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Appendix A: Location and historic discharge data for Scott Creek above Little 
Creek near Davenport, CA
Streamflow measurements (continued)
USGS 11161900 Scott Creek above Little Creek near Davenport, CA
154
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix B: Historic discharge data for Scott Creek near Davenport, CA
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Appendix B: Historic discharge data for Scott Creek near Davenport, CA
Santa Cruz County, California
Hydrologic Unit Code 18060001
Latitude 37°03'39", Longitude 122°13'30" NAD27
Drainage area 27.3 square miles
Gage Stream-Water Date Height flowYear (feet) (cfs)
1937 Mar. 21, 1937 1,100
1939 Mar. 08, 1939 155
1940 Feb. 27, 1940 7,550
1941 Apr. 04, 1941 1,500
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Appendix C: Direct equation regions and California StreamStats output used with
the direct equations
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Appendix C: Direct equation regions and California StreamStats output used with 
the direct equations
U.S. Geological Survey
National Flood Frequency Program
Water-Resources Investigations Report 94-4002
164
 
 
 
 
 
 
 
 
 
Appendix C: Direct equation regions and California StreamStats output used with 
the direct equations
Basin Characteristics Report
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Appendix D: Location and peak discharge data for gages used in direct
watershed comparison and drainage area adjustments
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Appendix D: Location and peak discharge data for gages used in direct
watershed comparison and drainage area adjustments
11159200 
Corralitos Creek at Freedom, CA
Santa Cruz County, California
Hydrologic Unit Code 18060002
Latitude 36°56'22", Longitude 121°46'10" NAD27
Drainage area 27.8 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1956 Dec. 22, 1955 15.60 3,6207 1982 Jan. 04, 1982 16.66 5,6101,C 
1957 May 18, 1957 7.67 715 1983 Jan. 24, 1983 10.57 2,1501,C 
1958 Apr. 02, 1958 12.59 2,680 1984 Dec. 25, 1983 5.79 488C 
1959 Feb. 16, 1959 6.50 950 1985 Feb. 08, 1985 8.02 1,120C 
1960 Feb. 08, 1960 7.50 1,140 1986 Feb. 17, 1986 16.44 5,3201,C 
1961 Nov. 26, 1960 2.74 46.0 1987 Feb. 13, 1987 7.61 1,460C 
1962 Feb. 14, 1962 6.66 1,050 1988 Jan. 17, 1988 3.93 83.0C 
1963 Jan. 31, 1963 11.80 2,580 1989 Mar. 25, 1989 5.09 396C 
1964 Jan. 20, 1964 5.54 702 1990 Feb. 16, 1990 5.02 372C 
1965 Dec. 22, 1964 9.65 1,800 1991 Mar. 03, 1991 6.07 780C 
1966 Dec. 25, 1965 4.09 199 1992 Feb. 20, 1992 8.45 1,830C 
1967 Mar. 16, 1967 9.66 1,800 1993 Jan. 13, 1993 8.79 1,490C 
1968 Jan. 30, 1968 4.98 405 1994 Feb. 19, 1994 4.97 245C 
1969 Jan. 19, 1969 8.11 1,270 1995 Mar. 10, 1995 11.18 2,330C 
1970 Jan. 16, 1970 10.44 2,030 1996 Feb. 19, 1996 10.43 2,000C 
1971 Nov. 29, 1970 5.07 428 1997 Dec. 10, 1996 13.63 3,540C 
1972 Feb. 05, 1972 3.81 155 1998 Feb. 03, 1998 10.88 2,190C 
1973 Jan. 16, 1973 10.09 1,930 1999 Jan. 20, 1999 10.47 2,250C 
1974 Mar. 01, 1974 8.04 1,230 2000 Feb. 13, 2000 14.40 4,260C 
1975 Feb. 13, 1975 5.90 521 2001 Feb. 11, 2001 5.60 510C 
1976 Feb. 29, 1976 3.58 168 2002 Dec. 21, 2001 6.85 867C 
1977 Jan. 02, 1977 2.91 67.0 2003 Dec. 16, 2002 8.40 1,390C 
1978 Jan. 16, 1978 8.39 1,320C 2004 Jan. 01, 2004 10.03 2,050C 
1979 Feb. 22, 1979 4.56 413C 2005 Mar. 22, 2005 8.59 1,420C 
1980 Jan. 12, 1980 9.25 1,560C 2006 Dec. 31, 2005 10.52 2,180C 
1981 Jan. 29, 1981 6.24 498C 2007 Feb. 26, 2007 4.63 133C 
• 1 -- Discharge is a Maximum Daily Average 
• 7 -- Discharge is an Historic Peak
• C -- All or part of the record affected by Urbanization, Mining, Agricultural changes, Channelization, or other
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Appendix D: Location and peak discharge data for gages used in direct
watershed comparison and drainage area adjustments
11159200 (continued)
Corralitos Creek at Freedom, CA
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Appendix D: Location and peak discharge data for gages used in direct
watershed comparison and drainage area adjustments.
11159700
Aptos Creek at Aptos, CA
Santa Cruz County, California
Hydrologic Unit Code 18060001
Latitude 36°58'35", Longitude 121°54'05" NAD27
Drainage area 12.3 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1959 Jan. 09, 1959 299 1966 Dec. 25, 1965 4.23 46.0
1960 Feb. 08, 1960 302 1967 Mar. 16, 1967 8.53 1,310
1961 Nov. 26, 1960 3.41 24.0 1968 Jan. 30, 1968 7.39 846
1962 Feb. 14, 1962 6.02 560 1969 Jan. 18, 1969 7.55 966
1963 Jan. 31, 1963 10.82 2,110 1970 Jan. 16, 1970 7.91 1,130
1964 Jan. 21, 1964 5.30 262 1971 Nov. 29, 1970 400
1965 Dec. 22, 1964 7.55 968 1972 Feb. 05, 1972 3.92 34.0
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Appendix D: Location and peak discharge data for gages used in direct
watershed comparison and drainage area adjustments.
11159700 (continued)
Aptos Creek at Aptos, CA
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Appendix D: Location and peak discharge data for gages used in direct
watershed comparison and drainage area adjustments
11159800
WB Soquel Creek near Soquel, CA
Santa Cruz County, California
Hydrologic Unit Code 18060001
Latitude 37°03'05", Longitude 121°56'17" NAD27
Drainage area 12.2 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1959 Feb. 16, 1959 1,880 1966 Dec. 25, 1965 4.63 260
1960 Feb. 01, 1960 6.03 1,040 1967 Jan. 24, 1967 11.47 4,530C 
1961 Nov. 26, 1960 3.78 91.0 1968 Jan. 30, 1968 6.65 1,290
1962 Feb. 14, 1962 7.00 1,620 1969 Feb. 15, 1969 7.79 2,000
1963 Jan. 31, 1963 10.88 4,120C 1970 Jan. 16, 1970 7.19 1,630
1964 Jan. 20, 1964 5.10 510 1971 Nov. 28, 1970 5.30 620
1965 Jan. 05, 1965 6.83 1,400 1972 Dec. 24, 1971 3.80 94.0
• C -- All or part of the record affected by Urbanization, Mining, Agricultural changes, Channelization, or  other
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Appendix D: Location and peak discharge data for gages used in direct
watershed comparison and drainage area adjustments
11160000
Soquel Creek at Soquel, CA
Santa Cruz County, California
Hydrologic Unit Code 18060001
Latitude 36°59'29", Longitude 121°57'17" NAD27
Drainage area 40.2 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1937 Feb. 13, 1937 12.601 5,9507 1979 Feb. 14, 1979 6.32 974
1951 Nov. 18, 1950 15.33 7,800 1980 Jan. 13, 1980 9.68 2,630
1952 Jan. 12, 1952 11.63 4,910 1981 Jan. 29, 1981 6.79 1,160
1953 Dec. 07, 1952 11.45 4,630 1982 Jan. 04, 1982 21.85 9,700
1954 Jan. 17, 1954 7.68 1,180 1983 Jan. 24, 1983 15.05 7,290
1955 Nov. 15, 1954 6.35 578 1984 Dec. 25, 1983 7.53 1,680
1956 Dec. 23, 1955 22.33 15,800 1985 Feb. 08, 1985 8.63 2,270
1957 May 18, 1957 9.01 2,010 1986 Feb. 17, 1986 15.68 8,900
1958 Apr. 02, 1958 13.24 5,080 1987 Feb. 13, 1987 7.75 2,270
1959 Feb. 16, 1959 9.58 2,770 1988 Jan. 17, 1988 4.84 649
1960 Feb. 01, 1960 9.15 2,240 1989 Mar. 11, 1989 6.81 1,670
1961 Nov. 26, 1960 4.68 106 1990 Feb. 16, 1990 6.67 1,590
1962 Feb. 14, 1962 10.20 2,940 1991 Mar. 24, 1991 9.75 2,070
1963 Jan. 31, 1963 16.27 7,950 1992 Feb. 14, 1992 10.98 2,770
1964 Jan. 21, 1964 7.55 1,390 1993 Jan. 13, 1993 10.09 2,800
1965 Dec. 22, 1964 10.47 3,180 1994 Feb. 19, 1994 6.26 900
1966 Dec. 25, 1965 6.15 805 1995 Jan. 09, 1995 17.93 7,370
1967 Jan. 24, 1967 14.76 6,410 1996 Feb. 19, 1996 11.03 3,330
1968 Jan. 30, 1968 9.07 2,190 1997 Dec. 10, 1996 15.63 6,850
1969 Feb. 15, 1969 10.76 3,230 1998 Feb. 03, 1998 13.15 4,810
1970 Jan. 16, 1970 11.74 3,920 1999 Jan. 20, 1999 8.48 1,910
1971 Nov. 29, 1970 7.06 1,300 2000 Jan. 24, 2000 13.59 5,150
1972 Dec. 24, 1971 4.54 377 2001 Mar. 04, 2001 7.60 1,510
1973 Jan. 16, 1973 12.55 4,530 2002 Jan. 02, 2002 7.95 1,630
1974 Jan. 17, 1974 8.41 1,880 2003 Dec. 16, 2002 15.63 6,870
1975 Mar. 21, 1975 7.82 1,840 2004 Dec. 29, 2003 13.48 5,060
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Appendix D: Location and peak discharge data for gages used in direct
watershed comparison and drainage area adjustments
11160000 (continued)
Soquel Creek at Soquel, CA
Water
Year
Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year
Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1976 Feb. 29, 1976 3.57 134 2005 Mar. 22, 2005 10.68 2,930
1977 Dec. 30, 1976 3.46 118 2006 Dec. 31, 2005 15.17 6,280
1978 Jan. 16, 1978 11.77 4,010 2007 Feb. 10, 2007 5.59 614
• 7 -- Discharge is an Historic Peak
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Appendix D: Location and peak discharge data for gages used in direct
watershed comparison and drainage area adjustments
11160030
San Lorenzo River Tributary near Boulder Creek, CA
Santa Cruz County, California
Hydrologic Unit Code 18060001
Latitude 37°10'10", Longitude 122°08'05" NAD27
Drainage area 0.26 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1961 Jan. 26, 1961 51.18 5.00 1968 Jan. 30, 1968 51.92 33.0
1962 Feb. 09, 1962 51.83 30.0 1969 Jan. 26, 1969 51.73 27.0
1963 Jan. 31, 1963 52.80 58.0 1970 Jan. 21, 1970 52.05 37.0
1964 Jan. 20, 1964 51.02 2.40 1971 Nov. 29, 1970 50.93 1.50
1965 Dec. 22, 1964 51.18 5.00 1972 Dec. 27, 1971 1.00
1967 Jan. 21, 1967 52.43 49.0 1973 Jan. 18, 1973 52.60 52.0
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Appendix D: Location and peak discharge data for gages used in direct
watershed comparison and drainage area adjustments
11160300
Zayante Creek at Zayante, CA
Santa Cruz County, California
Hydrologic Unit Code 18060001
Latitude 37°05'10", Longitude 122°02'45" NAD27
Drainage area 11.1 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1958 Apr. 02, 1958 7.70 3,700 1976 Feb. 29, 1976 2.16 25.0
1959 Feb. 16, 1959 5.40 1,300 1977 Jan. 02, 1977 2.32 37.0
1960 Feb. 01, 1960 4.86 880 1978 Jan. 14, 1978 8.526 4,620
1961 Mar. 15, 1961 2.09 45.0 1979 Feb. 13, 1979 4.43 800
1962 Feb. 14, 1962 5.07 1,010 1980 Feb. 19, 1980 7.83 3,940
1963 Jan. 31, 1963 6.86 2,830 1981 Jan. 28, 1981 3.39 293
1964 Jan. 20, 1964 4.10 560 1982 Jan. 04, 1982 8.86 3,670
1965 Jan. 05, 1965 5.00 1,100 1983 Jan. 24, 1983 6.82 2,330
1966 Dec. 29, 1965 2.56 62.0 1984 Dec. 25, 1983 4.93 1,080
1967 Mar. 16, 1967 6.50 2,430 1985 Feb. 08, 1985 3.78 455
1968 Jan. 30, 1968 5.20 1,240 1986 Feb. 17, 1986 7.35 2,660
1969 Feb. 15, 1969 6.60 2,540 1987 Feb. 13, 1987 3.99 555
1970 Jan. 16, 1970 5.49 1,470 1988 Jan. 17, 1988 2.90 160
1971 Dec. 02, 1970 3.90 470 1989 Mar. 09, 1989 3.06 201
1972 Dec. 27, 1971 2.56 62.0 1990 Feb. 16, 1990 2.72 116
1973 Jan. 16, 1973 6.47 2,400 1991 Mar. 24, 1991 4.51 837
1974 Mar. 30, 1974 4.28 650 1992 Feb. 14, 1992 5.72 1,600
1975 Mar. 07, 1975 5.75 1,700 1997 Dec. 10, 1996 5.95 1,760
• 6 -- Gage datum changed during this year
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Appendix D: Location and peak discharge data for gages used in direct
watershed comparison and drainage area adjustments
11160300 (continued)
Zayante Creek at Zayante, CA
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Appendix D: Location and peak discharge data for gages used in direct
watershed comparison and drainage area adjustments
11160500
San Lorenzo River at Big Trees, CA
Santa Cruz County, California
Hydrologic Unit Code 18060001
Latitude 37°02'40", Longitude 122°04'17" NAD27
Drainage area 106 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1937 Feb. 14, 1937 14.10 9,910 1972 Dec. 27, 1971 4.75 1,060
1938 Jan. 31, 1938 16.30 13,800 1973 Jan. 16, 1973 22.536 11,800
1939 Mar. 09, 1939 4.45 678 1974 Mar. 28, 1974 11.80 4,220
1940 Feb. 27, 1940 21.10 24,000 1975 Mar. 21, 1975 13.05 5,040
1941 Feb. 09, 1941 17.15 15,500 1976 Feb. 29, 1976 5.09 458
1942 Jan. 24, 1942 16.10 13,400 1977 Mar. 15, 1977 4.36 263
1943 Jan. 21, 1943 16.35 13,900 1978 Jan. 14, 1978 21.85 11,300
1944 Mar. 04, 1944 7.12 1,890 1979 Feb. 13, 1979 13.12 5,080
1945 Feb. 02, 1945 15.98 13,200 1980 Feb. 19, 1980 20.82 10,500
1946 Dec. 27, 1945 8.35 2,810 1981 Mar. 21, 1981 8.86 2,410D 
1947 Nov. 22, 1946 6.30 1,450 1982 Jan. 05, 1982 28.85 29,700
1948 Apr. 29, 1948 6.18 1,390 1983 Jan. 24, 1983 20.69 13,400
1949 Mar. 10, 1949 9.56 3,880 1984 Dec. 25, 1983 15.12 6,290
1950 Feb. 06, 1950 11.58 6,190 1985 Feb. 08, 1985 11.69 3,290
1951 Nov. 18, 1950 14.50 10,600 1986 Feb. 17, 1986 21.22 19,800
1952 Jan. 12, 1952 16.85 14,900 1987 Feb. 13, 1987 9.69 3,220
1953 Dec. 07, 1952 13.69 9,250 1988 Jan. 17, 1988 7.19 1,460
1954 Jan. 17, 1954 8.22 2,710 1989 Mar. 11, 1989 6.60 1,150
1955 Dec. 02, 1954 8.95 3,300 1990 Feb. 16, 1990 6.64 1,170
1956 Dec. 23, 1955 22.55 30,400 1991 Mar. 24, 1991 10.68 4,100
1957 Feb. 24, 1957 7.15 2,560 1992 Feb. 12, 1992 16.45 10,400
1958 Apr. 02, 1958 17.76 17,200 1993 Jan. 13, 1993 13.64 6,430
1959 Feb. 16, 1959 11.35 6,690 1994 Feb. 19, 1994 9.04 2,290
1960 Feb. 01, 1960 7.70 2,990 1995 Mar. 10, 1995 20.712 14,200
1961 Nov. 26, 1960 3.81 639 1996 Feb. 19, 1996 13.32 5,790
1962 Feb. 14, 1962 10.98 6,090 1997 Dec. 10, 1996 18.61 11,400
1963 Jan. 31, 1963 15.80 13,000 1998 Feb. 03, 1998 24.04 19,400
1964 Jan. 21, 1964 7.29 2,660 1999 Feb. 09, 1999 10.70 3,200
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Appendix D: Location and peak discharge data for gages used in direct
watershed comparison and drainage area adjustments
11160500 (continued)
San Lorenzo River at Big Trees, CA
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1965 Jan. 05, 1965 12.93 8,450 2000 Feb. 13, 2000 15.40 7,550
1966 Dec. 29, 1965 4.80 1,080 2001 Mar. 04, 2001 8.73 1,900
1967 Jan. 21, 1967 14.34 10,400 2002 Dec. 02, 2001 14.29 7,880
1968 Jan. 30, 1968 13.14 8,720 2003 Dec. 16, 2002 17.64 13,200
1969 Feb. 15, 1969 14.97 11,500 2004 Jan. 01, 2004 16.56 11,200
1970 Jan. 16, 1970 12.73 8,190 2005 Jan. 07, 2005 12.17 4,620
1971 Nov. 29, 1970 7.12 2,530 2006 Dec. 31, 2005 20.04 13,300
2007 Feb. 10, 2007 7.44 1,210
• 2 -- Gage height not the maximum for the year
• 6 -- Gage datum changed during this year
• D -- Base Discharge changed during this year
180
 
 
 
 
 
 
 
 
 
   
    
    
 
 
  
 
 
 
 
 
 
     
     
     
     
    
    
     
     
    
 
 
  
 
 
 
 
 
 
    
    
    
    
    
    
     
    
    
    
 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix D: Location and peak discharge data for gages used in direct
watershed comparison and drainage area adjustments
11161500
Branciforte Creek at Santa Cruz, CA
Santa Cruz County, California
Hydrologic Unit Code 18060001
Latitude 36°59'10", Longitude 122°00'48" NAD27
Drainage area 17.3 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1941 Feb. 09, 1941 6 3,910
1942 Jan. 24, 1942 6 2,370
1943 Jan. 21, 1943 6 2,430
1953 Dec. 07, 1952 12.28 1,890
1954 Mar. 29, 1954 6.29 426
1955 Jan. 18, 1955 7.82 720
1956 Dec. 22, 1955 22.04 8,100
1957 May 18, 1957 6.45 382
1958 Feb. 19, 1958 14.01 2,760
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1959 Jan. 09, 1959 10.78 1,630
1960 Feb. 01, 1960 12.08 2,210
1961 Nov. 26, 1960 7.56 503
1962 Feb. 13, 1962 10.81 1,640
1963 Jan. 31, 1963 13.34 2,820
1964 Jan. 20, 1964 9.05 903
1965 Dec. 22, 1964 11.98 2,170
1966 Feb. 19, 1966 6.55 345
1967 Jan. 24, 1967 14.64 3,500
1968 Jan. 30, 1968 8.68 984
• 6 -- Gage datum changed during this year
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Appendix D: Location and peak discharge data for gages used in direct
watershed comparison and drainage area adjustments
11161500 (continued)
Branciforte Creek at Santa Cruz, CA
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Appendix D: Location and peak discharge data for gages used in direct
watershed comparison and drainage area adjustments
11162470
Pescadero Creek Tributary near La Honda, CA
San Mateo County, California
Hydrologic Unit Code 18050006
Latitude 37°16'40", Longitude 122°17'35" NAD27
Drainage area 0.22 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1961 Jan. 1961 0.50 1967 Jan. 21, 1967 49.67 16.0
1962 Feb. 14, 1962 48.86 5.10 1968 Jan. 30, 1968 48.68 3.50
1963 Jan. 31, 1963 49.67 17.0 1969 Jan. 20, 1969 49.10 7.80
1964 Jan. 20, 1964 49.07 7.60 1970 Jan. 21, 1970 49.01 6.80
1965 Dec. 22, 1964 49.05 7.20 1971 Mar. 26, 1971 48.76 4.20
1966 Dec. 28, 1965 48.37 1.40 1972 Dec. 26, 1971 48.30 0.90
1973 Jan. 16, 1973 51.75 51.0
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Appendix D: Location and peak discharge data for gages used in direct
watershed comparison and drainage area adjustments
11162500
Pescadero Creek near Pescadero, CA
San Mateo County, California
Hydrologic Unit Code 18050006
Latitude 37°15'39", Longitude 122°19'40" NAD27
Drainage area 45.9 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1952 Mar. 14, 1952 15.39 3,870 1980 Feb. 19, 1980 10.39 2,940
1953 Dec. 07, 1952 15.61 4,030 1981 Mar. 21, 1981 4.79 631
1954 Jan. 17, 1954 8.51 953 1982 Jan. 04, 1982 20.92 9,400
1955 Dec. 02, 1954 8.04 840 1983 Jan. 26, 1983 18.80 7,550
1956 Dec. 23, 1955 21.27 9,420 1984 Dec. 25, 1983 2,1502 
1957 May 18, 1957 9.43 908 1985 Feb. 08, 1985 8.72 1,680
1958 Apr. 02, 1958 19.72 7,630 1986 Feb. 17, 1986 15.52 5,270
1959 Feb. 16, 1959 9.79 1,380 1987 Feb. 13, 1987 5.72 702
1960 Feb. 08, 1960 7.83 816 1988 Jan. 17, 1988 4.75 475
1961 Mar. 15, 1961 4.16 150 1989 Mar. 11, 1989 5.92 751
1962 Feb. 15, 1962 10.80 1,720 1990 Feb. 16, 1990 4.94 508
1963 Jan. 31, 1963 18.80 6,700 1991 Mar. 04, 1991 7.35 1,180
1964 Jan. 20, 1964 9.06 1,170 1992 Feb. 12, 1992 13.75 4,100
1965 Jan. 05, 1965 14.26 3,310 1993 Jan. 13, 1993 15.33 5,060
1966 Dec. 28, 1965 6.66 626 1994 Feb. 19, 1994 7.21 991
1967 Jan. 21, 1967 15.59 4,100 1995 Jan. 09, 1995 17.31 6,210
1968 Jan. 30, 1968 11.65 2,740 1996 Feb. 04, 1996 11.50 3,180
1969 Jan. 19, 1969 11.97 2,900 1997 Jan. 02, 1997 12.77 3,870
1970 Jan. 16, 1970 10.66 2,300 1998 Feb. 03, 1998 22.47 10,600
1971 Nov. 29, 1970 6.25 770 1999 Feb. 09, 1999 10.56 2,700
1972 Dec. 27, 1971 3.59 205 2000 Feb. 13, 2000 14.12 4,660
1973 Jan. 16, 1973 15.21 5,380 2001 Mar. 04, 2001 5.45 710
1974 Apr. 01, 1974 9.88 2,370 2002 Dec. 02, 2001 10.45 2,770
1975 Mar. 22, 1975 8.55 1,740 2003 Dec. 16, 2002 15.34 5,600
1976 Feb. 29, 1976 2.34 86.0 2004 Jan. 01, 2004 12.39 3,810
1977 Mar. 16, 1977 2.43 67.0 2005 Dec. 30, 2004 6.93 1,340
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Appendix D: Location and peak discharge data for gages used in direct
watershed comparison and drainage area adjustments
11162500 (continued)
Pescadero Creek near Pescadero, CA
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1978 Jan. 14, 1978 12.78 4,060 2006 Dec. 31, 2005 15.92 5,980
1979 Feb. 14, 1979 8.89 1,900 2007 Feb. 11, 2007 4.39 518
• 2 -- Discharge is an Estimate
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Appendix D: Location and peak discharge data for gages used in direct
watershed comparison and drainage area adjustments
11162540
Butano Creek near Pescadero, CA
San Mateo County, California
Hydrologic Unit Code 18050006
Latitude 37°14'01", Longitude 122°21'56" NAD27
Drainage area 18.3 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1961 1961 0.00 1968 Jan. 30, 1968 14.70 1,070
1962 Feb. 13, 1962 10.04 1,600 1969 Jan. 19, 1969 12.59 993
1963 Jan. 31, 1963 15.672 1,340 1970 Jan. 21, 1970 11.97 906
1964 Jan. 21, 1964 12.00 705 1971 Dec. 21, 1970 9.34 538
1965 Jan. 05, 1965 1,300 1972 Dec. 27, 1971 6.15 95.0
1966 Jan. 05, 1966 6.86 163 1973 Jan. 16, 1973 15.67 1,420
1967 Jan. 21, 1967 18.35 1,510 1974 Apr. 01, 1974 14.66 1,280
• 2 -- Gage height not the maximum for the year
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Appendix E: Bulletin 17B national skew map and accompanying PEAKFQ
frequency output
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Appendix E: Bulletin 17B national skew map and accompanying PEAKFQ
frequency output
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Appendix E: Bulletin 17B national skew map and accompanying PEAKFQ
frequency output
No low outlier threshold
U. S. GEOLOGICAL SURVEY
ANNUAL PEAK FLOW FREQUENCY ANALYSIS
Following Bulletin 17-B Guidelines
Program peakfq    
(Version 4.1, February, 2002)
--- PROCESSING DATE/TIME ---
2009 APR 27 15:55:36
--- PROCESSING OPTIONS ---
Plot option  = Graphics device   
Basin char output  = None          
Print option  = Yes
Debug print  = No 
Input peaks listing = Long 
Input peaks format  = WATSTORE peak file  
U. S. GEOLOGICAL SURVEY                              
ANNUAL PEAK FLOW FREQUENCY ANALYSIS                        
Following Bulletin 17-B Guidelines                         
Program peakfq                                   
(Version 4.1, February, 2002)                         
Station - 11161900  SCOTT C AB LITTLE C NR DAVENPORT CA             
2009 APR 27 15:55:36
I N P U T  D A T A  S U M M A R Y
Number of peaks in record  =  20
Peaks not used in analysis  =  0
Systematic peaks in analysis  =  20
Historic peaks in analysis  =  0
Years of historic record  =  0
Generalized skew  =   -0.300
Standard error of generalized skew  =  0.550
Skew option  =  WEIGHTED  
Gage base discharge  =  0.0
User supplied high outlier threshold =   --
User supplied low outlier criterion  =   --
Plotting position parameter  =  0.00
*********  NOTICE  -- Preliminary machine computations.  *********     
*********  User responsible for assessment and interpretation.  *********     
WCF134I-NO SYSTEMATIC PEAKS WERE BELOW GAGE BASE.  0.0
WCF195I-NO LOW OUTLIERS WERE DETECTED BELOW CRITERION.  72.0
WCF163I-NO HIGH OUTLIERS OR HISTORIC PEAKS EXCEEDED HHBASE.  11723.0
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Appendix E: Bulletin 17B national skew map and accompanying PEAKFQ
frequency output
No low outlier threshold (continued)
Station - 11161900  SCOTT C AB LITTLE C NR DAVENPORT CA          
2009 APR 27 15:55:36
ANNUAL FREQUENCY CURVE PARAMETERS -- LOG-PEARSON TYPE III 
FLOOD BASE  LOGARITHMIC         
EXCEEDANCE  STANDARD          
DISCHARGE PROBABILITY  MEAN  DEVIATION  SKEW 
SYSTEMATIC RECORD  0.0  1.0000  2.9633  0.4636     -0.393
BULL.17B ESTIMATE  0.0  1.0000  2.9633  0.4636     -0.348
ANNUAL FREQUENCY CURVE -- DISCHARGES AT SELECTED EXCEEDANCE PROBABILITIES
ANNUAL  'EXPECTED  95-PCT CONFIDENCE LIMITS
EXCEEDANCE  BULL.17B  SYSTEMATIC PROBABILITY'  FOR BULL. 17B ESTIMATES
PROBABILITY  ESTIMATE  RECORD  ESTIMATE  LOWER  UPPER
0.9950       41.5  39.7  25.0  12.3  87.1
0.9900  58.6  56.6  39.9  19.5  115.5
0.9500  143.8  142.1  122.0  63.7  243.9
0.9000  226.2  225.4   204.9  114.6  360.3
0.8000  382.8  384.2  364.8  221.7  577.8
0.5000  977.5  985.3  977.5  653.2  1477.0
0.2000  2287.0  2289.0  2374.0  1511.0  3981.0
0.1000  3448.0  3424.0  3699.0  2186.0  6661.0
0.0400  5210.0  5117.0  5888.0  3126.0  11330.0
0.0200  6713.0  6535.0  7924.0  3875.0  15770.0
0.0100  8358.0  8065.0  10350.0  4658.0  21040.0
0.0050  10140.0  9700.0  13210.0  5471.0  27170.0
0.0020  12710.0  12010.0  17750.0  6592.0  36650.0
0.6667  611.4  ( 1.50-year flood )
0.4292  1183.2  (  2.33-year flood )
Station - 11161900  SCOTT C AB LITTLE C NR DAVENPORT CA             
2009 APR 27 15:55:36
I N P U T  D A T A  L I S T I N G
WATER YEAR  DISCHARGE  CODES  WATER YEAR  DISCHARGE  CODES 
1937  1050.0  1965  1590.0          
1939  149.0  1966  229.0          
1940  7240.0  1967  1900.0          
1941  1440.0  1968  995.0          
1959  806.0  1969  1180.0          
1960  500.0    1970  1420.0          
1961  122.0  1971  810.0          
1962  1970.0  1972  170.0          
1963  1560.0  1973  1550.0          
1964  720.0  1982  4220.0          
Explanation of peak discharge qualification codes
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Appendix E: Bulletin 17B national skew map and accompanying PEAKFQ
frequency output
No low outlier threshold (continued)
PEAKFQ  WATSTORE
CODE  CODE  DEFINITION
D  3  Dam failure, non-recurrent flow anomaly
G  8  Discharge greater than stated value
X  3+8  Both of the above
L  4  Discharge less than stated value
K  6 OR C  Known effect of regulation or urbanization
H  7  Historic peak
Station - 11161900  SCOTT C AB LITTLE C NR DAVENPORT CA             
2009 APR 27 15:55:36
EMPIRICAL FREQUENCY CURVES -- WEIBULL PLOTTING POSITIONS
WATER  RANKED  SYSTEMATIC  BULL.17B
YEAR  DISCHARGE  RECORD  ESTIMATE
1940  7240.0 0.0476  0.0476 
1982  4220.0  0.0952  0.0952 
1962  1970.0  0.1429  0.1429 
1967  1900.0  0.1905  0.1905 
1965  1590.0  0.2381  0.2381 
1963  1560.0  0.2857  0.2857 
1973  1550.0  0.3333  0.3333 
1941  1440.0  0.3810  0.3810 
1970  1420.0  0.4286  0.4286 
1969      1180.0  0.4762  0.4762 
1937  1050.0  0.5238  0.5238 
1968  995.0  0.5714  0.5714 
1971  810.0  0.6190  0.6190 
1959  806.0  0.6667 0.6667 
1964  720.0  0.7143  0.7143 
1960  500.0  0.7619  0.7619 
1966  229.0  0.8095  0.8095 
1972  170.0  0.8571  0.8571 
1939  149.0  0.9048  0.9048 
1961  122.0  0.9524  0.9524 
1
U. S. GEOLOGICAL SURVEY       
ANNUAL PEAK FLOW FREQUENCY ANALYSIS                        
Following Bulletin 17-B Guidelines                         
Program peakfq                         
(Version 4.1, February, 2002)                         
End PEAKFQ analysis.
Stations processed :  1
Number of errors  :  0
Stations skipped  :  0
Station years  :  20
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Appendix E: Bulletin 17B national skew map and accompanying PEAKFQ
frequency output
Low outlier threshold of 250 ft3/s 
U. S. GEOLOGICAL SURVEY
ANNUAL PEAK FLOW FREQUENCY ANALYSIS
Following Bulletin 17-B Guidelines
Program peakfq    
(Version 4.1, February, 2002)
--- PROCESSING DATE/TIME ---
2009 APR 27 16:05:07
--- PROCESSING OPTIONS ---
Plot option  = Graphics device   
Basin char output  = None          
Print option  = Yes
Debug print  = No 
Input peaks listing = Long 
Input peaks format  = WATSTORE peak file  
U. S. GEOLOGICAL SURVEY                              
ANNUAL PEAK FLOW FREQUENCY ANALYSIS                        
Following Bulletin 17-B Guidelines        
Program peakfq                                   
(Version 4.1, February, 2002)                         
Station - 11161900  SCOTT C AB LITTLE C NR DAVENPORT CA             
2009 APR 27 16:05:07
I N P U T  D A T A  S U M M A R Y
Number of peaks in record  =  20
Peaks not used in analysis  =  0
Systematic peaks in analysis  =  20
Historic peaks in analysis  =  0
Years of historic record  =  0
Generalized skew  =   -0.300
Standard error of generalized skew  =  0.550
Skew option  =  WEIGHTED  
Gage base discharge  =  0.0
User supplied high outlier threshold =   --
User supplied low outlier criterion  =  250.0     
Plotting position parameter  =  0.00
*********  NOTICE  -- Preliminary machine computations.  *********     
*********  User responsible for assessment and interpretation.  *********     
WCF134I-NO SYSTEMATIC PEAKS WERE BELOW GAGE BASE.  0.0
*WCF191I-USER LOW-OUTLIER CRITERION SUPERSEDES 17B.  250.0  72.0
WCF198I-LOW OUTLIERS BELOW FLOOD BASE WERE DROPPED.  4  250.0
WCF163I-NO HIGH OUTLIERS OR HISTORIC PEAKS EXCEEDED HHBASE.  10468.7
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Appendix E: Bulletin 17B national skew map and accompanying PEAKFQ
frequency output
Low outlier threshold of 250 ft3/s (continued)
Station - 11161900  SCOTT C AB LITTLE C NR DAVENPORT CA             
2009 APR 27 16:05:07
ANNUAL FREQUENCY CURVE PARAMETERS -- LOG-PEARSON TYPE III 
FLOOD BASE  LOGARITHMIC         
EXCEEDANCE  STANDARD          
DISCHARGE PROBABILITY  MEAN  DEVIATION  SKEW 
SYSTEMATIC RECORD  0.0  1.0000  2.9633  0.4636     -0.393
BULL.17B ESTIMATE  250.0  0.8000  3.0646  0.3143  0.237
ANNUAL FREQUENCY CURVE -- DISCHARGES AT SELECTED EXCEEDANCE PROBABILITIES
ANNUAL  'EXPECTED  95-PCT CONFIDENCE LIMITS
EXCEEDANCE  BULL.17B  SYSTEMATIC PROBABILITY'  FOR BULL. 17B ESTIMATES
PROBABILITY  ESTIMATE  RECORD  ESTIMATE  LOWER  UPPER
0.9950          -- 39.7          -- -- --
0.9900          -- 56.6          -- -- --
0.9500         -- 142.1          -- -- --
0.9000          -- 225.4          -- -- --
0.8000          -- 384.2          -- -- --
0.5000  1128.0  985.3     1128.0  853.6  1484.0
0.2000  2113.0  2289.0  2181.0  1598.0  3063.0
0.1000  2982.0  3424.0  3179.0  2177.0  4721.0
0.0400  4361.0  5117.0  4921.0  3016.0 7724.0
0.0200  5614.0  6535.0  6691.0  3727.0  10770.0
0.0100  7079.0  8065.0  9002.0  4514.0  14650.0
0.0050  8787.0  9700.0  12050.0  5390.0  19540.0
0.0020  11480.0  12010.0  17700.0  6699.0  27940.0
0.6667  
0.4292  
831.4  
1281.3  
(  1.50-year flood )
(  2.33-year flood )
Station - 11161900  SCOTT C AB LITTLE C NR DAVENPORT CA             
2009 APR 27 16:05:07
I N P U T  D A T A  L I S T I N G
WATER YEAR  DISCHARGE  CODES  WATER YEAR  DISCHARGE  CODES 
1937  1050.0  1965  1590.0          
1939  149.0  1966  229.0          
1940  7240.0  1967  1900.0          
1941  1440.0  1968  995.0          
1959  806.0    1969  1180.0          
1960  500.0  1970  1420.0          
1961  122.0  1971  810.0          
1962  1970.0  1972  170.0          
1963  1560.0  1973  1550.0          
1964  720.0  1982  4220.0          
Explanation of peak discharge qualification codes
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Appendix E: Bulletin 17B national skew map and accompanying PEAKFQ
frequency output
Low outlier threshold of 250 ft3/s (continued)
PEAKFQ  WATSTORE
CODE  CODE  DEFINITION
D  3  Dam failure, non-recurrent flow anomaly
G  8  Discharge greater than stated value
X  3+8  Both of the above
L  4  Discharge less than stated value
K  6 OR C  Known effect of regulation or urbanization
H  7  Historic peak
Station - 11161900  SCOTT C AB LITTLE C NR DAVENPORT CA             
2009 APR 27 16:05:07
EMPIRICAL FREQUENCY CURVES -- WEIBULL PLOTTING POSITIONS
WATER  RANKED  SYSTEMATIC  BULL.17B
YEAR  DISCHARGE  RECORD  ESTIMATE
1940  7240.0  0.0476  0.0476 
1982  4220.0  0.0952  0.0952 
1962  1970.0  0.1429  0.1429 
1967  1900.0  0.1905  0.1905 
1965  1590.0  0.2381  0.2381 
1963  1560.0  0.2857  0.2857 
1973  1550.0  0.3333  0.3333 
1941  1440.0  0.3810  0.3810 
1970  1420.0  0.4286  0.4286 
1969  1180.0  0.4762  0.4762 
1937  1050.0  0.5238  0.5238 
1968  995.0  0.5714  0.5714 
1971       810.0  0.6190  0.6190 
1959  806.0  0.6667  0.6667 
1964  720.0  0.7143  0.7143 
1960  500.0  0.7619  0.7619 
1966  229.0  0.8095 0.8095 
1972  170.0  0.8571  0.8571 
1939  149.0  0.9048  0.9048 
1961  122.0  0.9524  0.9524 
U. S. GEOLOGICAL SURVEY                              
ANNUAL PEAK FLOW FREQUENCY ANALYSIS                        
Following Bulletin 17-B Guidelines                         
Program peakfq                                   
(Version 4.1, February, 2002)                         
End PEAKFQ analysis.
Stations processed :  1
Number of errors  :  0
Stations skipped  :  0
Station years  :  20
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Appendix F: California skew map and accompanying PEAKFQ frequency output
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Appendix F: California skew map and accompanying PEAKFQ frequency output
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Appendix F: California skew map and accompanying PEAKFQ frequency output
No low outlier threshold
U. S. GEOLOGICAL SURVEY
ANNUAL PEAK FLOW FREQUENCY ANALYSIS
Following Bulletin 17-B Guidelines
Program peakfq    
(Version 4.1, February, 2002)
--- PROCESSING DATE/TIME ---
2009 APR 27 16:24:17
--- PROCESSING OPTIONS ---
Plot option  = Graphics device   
Basin char output  = None          
Print option  = Yes
Debug print  = No 
Input peaks listing = Long 
Input peaks format  = WATSTORE peak file  
U. S. GEOLOGICAL SURVEY                              
ANNUAL PEAK FLOW FREQUENCY ANALYSIS                        
Following Bulletin 17-B Guidelines                         
Program peakfq                                   
(Version 4.1, February, 2002)                         
Station - 11161900  SCOTT C AB LITTLE C NR DAVENPORT CA             
2009 APR 27 16:24:17
I N P U T  D A T A  S U M M A R Y
Number of peaks in record  =  20
Peaks not used in analysis  =  0
Systematic peaks in analysis  =  20
Historic peaks in analysis  =  0
Years of historic record  =  0
Generalized skew  =   -0.500
Standard error of generalized skew  =  0.550
Skew option  =  WEIGHTED  
Gage base discharge  =      0.0
User supplied high outlier threshold =   --
User supplied low outlier criterion  =   --
Plotting position parameter  =  0.00
*********  NOTICE  -- Preliminary machine computations.  *********     
*********  User responsible for assessment and interpretation.  *********     
*WCF107I-ACCEPTED GEN SKEW OUTSIDE MAP LIMITS.  -0.500  -0.400  0.800
WCF134I-NO SYSTEMATIC PEAKS WERE BELOW GAGE BASE.           0.0
WCF195I-NO LOW OUTLIERS WERE DETECTED BELOW CRITERION.  72.0
WCF163I-NO HIGH OUTLIERS OR HISTORIC PEAKS EXCEEDED HHBASE.  11724.4
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Appendix F: California skew map and accompanying PEAKFQ frequency output
No low outlier threshold (continued)
Station - 11161900  SCOTT C AB LITTLE C NR DAVENPORT CA             
2009 APR 27 16:24:17
ANNUAL FREQUENCY CURVE PARAMETERS -- LOG-PEARSON TYPE III 
FLOOD BASE         LOGARITHMIC         
EXCEEDANCE  STANDARD          
DISCHARGE PROBABILITY  MEAN  DEVIATION  SKEW 
SYSTEMATIC RECORD  0.0  1.0000  2.9633  0.4636     -0.393
BULL.17B ESTIMATE  0.0  1.0000  2.9633  0.4636     -0.445
ANNUAL FREQUENCY CURVE -- DISCHARGES AT SELECTED EXCEEDANCE PROBABILITIES
ANNUAL  'EXPECTED  95-PCT CONFIDENCE LIMITS
EXCEEDANCE  BULL.17B  SYSTEMATIC PROBABILITY'  FOR BULL. 17B ESTIMATES
PROBABILITY  ESTIMATE  RECORD  ESTIMATE   LOWER  UPPER
0.9950  37.8  39.7  21.9  10.8  80.6
0.9900  54.5  56.6  36.2  17.7  108.8
0.9500  140.2  142.1  118.1  61.7  238.8
0.9000  224.6  225.5  202.6  113.5  358.1
0.8000  385.9  384.2  367.2  223.9  582.2
0.5000  994.4  985.4  994.4  665.2  1505.0
0.2000       2292.0  2289.0  2376.0  1514.0  3991.0
0.1000  3397.0  3424.0  3630.0  2157.0  6536.0
0.0400  5011.0  5117.0  5613.0  3023.0  10770.0
0.0200  6336.0  6535.0  7373.0  3691.0  14620.0
0.0100  7740.0  8064.0  9384.0  4368.0  19020.0
0.0050  9216.0  9698.0  11650.0  5053.0  23940.0
0.0020  11260.0  12010.0  15070.0  5967.0  31220.0
0.6667  620.9  (  1.50-year flood )
0.4292  1203.5  (  2.33-year flood )
Station - 11161900  SCOTT C AB LITTLE C NR DAVENPORT CA             
2009 APR 27 16:24:17
I N P U T  D A T A  L I S T I N G
WATER YEAR  DISCHARGE  CODES  WATER YEAR  DISCHARGE  CODES 
1937  1052.0  1965  1590.0          
1939    149.0  1966  229.0          
1940  7240.0  1967  1900.0          
1941  1440.0  1968  995.0          
1959  806.0  1969  1180.0          
1960  500.0  1970  1420.0          
1961  122.0  1971  810.0          
1962  1970.0  1972  170.0          
1963  1560.0  1973  1550.0          
1964  720.0  1982  4220.0      
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Appendix F: California skew map and accompanying PEAKFQ frequency output
No low outlier threshold (continued)
Explanation of peak discharge qualification codes
PEAKFQ  WATSTORE
CODE  CODE  DEFINITION
D  3  Dam failure, non-recurrent flow anomaly
G  8  Discharge greater than stated value
X  3+8  Both of the above
L  4  Discharge less than stated value
K  6 OR C  Known effect of regulation or urbanization
H  7  Historic peak
Station - 11161900  SCOTT C AB LITTLE C NR DAVENPORT CA             
2009 APR 27 16:24:17
EMPIRICAL FREQUENCY CURVES -- WEIBULL PLOTTING POSITIONS
WATER  RANKED  SYSTEMATIC  BULL.17B
YEAR  DISCHARGE  RECORD  ESTIMATE
1940  7240.0  0.0476  0.0476 
1982  4220.0  0.0952  0.0952 
1962  1970.0  0.1429  0.1429 
1967  1900.0  0.1905  0.1905 
1965  1590.0  0.2381  0.2381 
1963  1560.0  0.2857  0.2857 
1973  1550.0  0.3333  0.3333 
1941  1440.0  0.3810  0.3810 
1970  1420.0  0.4286  0.4286 
1969  1180.0  0.4762  0.4762 
1937  1052.0  0.5238  0.5238 
1968  995.0  0.5714  0.5714 
1971  810.0  0.6190       0.6190 
1959  806.0  0.6667  0.6667 
1964  720.0  0.7143  0.7143 
1960  500.0  0.7619  0.7619 
1966  229.0  0.8095  0.8095 
1972   170.0  0.8571  0.8571 
1939  149.0  0.9048  0.9048 
1961  122.0  0.9524  0.9524 
U. S. GEOLOGICAL SURVEY                              
ANNUAL PEAK FLOW FREQUENCY ANALYSIS                        
Following Bulletin 17-B Guidelines                         
Program peakfq                                   
(Version 4.1, February, 2002)                         
End PEAKFQ analysis.
Stations processed :  1
Number of errors  :  0
Stations skipped  :  0
Station years  :  20
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Appendix F: California skew map and accompanying PEAKFQ frequency output
Low outlier threshold of 250 ft3/s 
U. S. GEOLOGICAL SURVEY
ANNUAL PEAK FLOW FREQUENCY ANALYSIS
Following Bulletin 17-B Guidelines
Program peakfq    
(Version 4.1, February, 2002)
--- PROCESSING DATE/TIME ---
2009 APR 27 16:17:10
--- PROCESSING OPTIONS ---
Plot option  = Graphics device   
Basin char output  = None          
Print option  = Yes
Debug print  = No 
Input peaks listing = Long 
Input peaks format  = WATSTORE peak file  
U. S. GEOLOGICAL SURVEY                              
ANNUAL PEAK FLOW FREQUENCY ANALYSIS                        
Following Bulletin 17-B Guidelines                         
Program peakfq                                   
(Version 4.1, February, 2002)                         
Station - 11161900  SCOTT C AB LITTLE C NR DAVENPORT CA             
2009 APR 27 16:17:10
I N P U T  D A T A  S U M M A R Y
Number of peaks in record  =  20
Peaks not used in analysis  =  0
Systematic peaks in analysis  =  20
Historic peaks in analysis  =  0
Years of historic record  =  0
Generalized skew  =   -0.500
Standard error of generalized skew  =  0.550
Skew option  =  WEIGHTED  
Gage base discharge  =  0.0
User supplied high outlier threshold =   --
User supplied low outlier criterion  =  250.0     
Plotting position parameter  =  0.00
*********  NOTICE  -- Preliminary machine computations.  *********     
*********  User responsible for assessment and interpretation.  *********     
*WCF107I-ACCEPTED GEN SKEW OUTSIDE MAP LIMITS.  -0.500  -0.400  0.800
WCF134I-NO SYSTEMATIC PEAKS WERE BELOW GAGE BASE.  0.0
*WCF191I-USER LOW-OUTLIER CRITERION SUPERSEDES 17B.  250.0  72.0
WCF198I-LOW OUTLIERS BELOW FLOOD BASE WERE DROPPED.  4  250.0
WCF163I-NO HIGH OUTLIERS OR HISTORIC PEAKS EXCEEDED HHBASE.  10468.7
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Appendix F: California skew map and accompanying PEAKFQ frequency output
Low outlier threshold of 250 ft3/s (continued)
Station - 11161900  SCOTT C AB LITTLE C NR DAVENPORT CA             
2009 APR 27 16:17:10
ANNUAL FREQUENCY CURVE PARAMETERS -- LOG-PEARSON TYPE III 
FLOOD BASE  LOGARITHMIC         
EXCEEDANCE  STANDARD
DISCHARGE PROBABILITY  MEAN  DEVIATION  SKEW 
SYSTEMATIC RECORD  0.0  1.0000  2.9633  0.4636     -0.393
BULL.17B ESTIMATE     250.0  0.8000  3.0646  0.3143  0.133
ANNUAL FREQUENCY CURVE -- DISCHARGES AT SELECTED EXCEEDANCE PROBABILITIES
ANNUAL  'EXPECTED  95-PCT CONFIDENCE LIMITS
EXCEEDANCE  BULL.17B  SYSTEMATIC PROBABILITY'  FOR BULL. 17B ESTIMATES
PROBABILITY  ESTIMATE  RECORD  ESTIMATE  LOWER  UPPER
0.9950          -- 39.7          -- -- --
0.9900        -- 56.6          -- -- --
0.9500          -- 142.1          -- -- --
0.9000          -- 225.4          -- -- --
0.8000          -- 384.2    -- -- --
0.5000  1142.0  985.3  1142.0  865.3  1504.0
0.2000  2123.0  2289.0  2188.0  1604.0  3081.0
0.1000  2962.0  3424.0  3149.0  2164.0 4681.0
0.0400  4255.0  5117.0  4768.0  2954.0  7480.0
0.0200  5398.0  6535.0  6359.0  3607.0  10230.0
0.0100  6703.0  8065.0  8373.0  4316.0  13620.0
0.0050  8190.0  9700.0  10950.0  5088.0  17790.0
0.0020  10470.0  12010.0  15520.0  6217.0  24700.0
0.6667  839.3  (  1.50-year flood )
0.4292  1298.3  (  2.33-year flood )
Station - 11161900  SCOTT C AB LITTLE C NR DAVENPORT CA             
2009 APR 27 16:17:10
I N P U T  D A T A  L I S T I N G
WATER YEAR  DISCHARGE  CODES  WATER YEAR  DISCHARGE  CODES 
1937  1050.0  1965  1590.0          
1939  149.0  1966  229.0          
1940  7240.0  1967  1900.0          
1941  1440.0  1968  995.0          
1959  806.0  1969  1180.0          
1960  500.0  1970  1420.0          
1961  122.0    1971  810.0          
1962  1970.0  1972  170.0          
1963  1560.0  1973  1550.0          
1964  720.0  1982  4220.0         
Explanation of peak discharge qualification codes
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Appendix F: California skew map and accompanying PEAKFQ frequency output
Low outlier threshold of 250 ft3/s (continued)
PEAKFQ  WATSTORE
CODE  CODE  DEFINITION
D  3  Dam failure, non-recurrent flow anomaly
G  8  Discharge greater than stated value
X  3+8  Both of the above
L  4  Discharge less than stated value
K  6 OR C  Known effect of regulation or urbanization
H  7  Historic peak
Station - 11161900  SCOTT C AB LITTLE C NR DAVENPORT CA             
2009 APR 27 16:17:10
EMPIRICAL FREQUENCY CURVES -- WEIBULL PLOTTING POSITIONS
WATER  RANKED  SYSTEMATIC  BULL.17B
YEAR  DISCHARGE  RECORD  ESTIMATE
1940  7240.0  0.0476  0.0476 
1982         4220.0  0.0952  0.0952 
1962  1970.0  0.1429  0.1429 
1967  1900.0  0.1905  0.1905 
1965  1590.0  0.2381  0.2381 
1963  1560.0  0.2857   0.2857 
1973  1550.0  0.3333  0.3333 
1941  1440.0  0.3810  0.3810 
1970  1420.0  0.4286  0.4286 
1969  1180.0  0.4762  0.4762 
1937  1050.0  0.5238  0.5238 
1968  995.0  0.5714  0.5714 
1971  810.0  0.6190  0.6190 
1959  806.0  0.6667  0.6667 
1964  720.0        0.7143  0.7143 
1960  500.0  0.7619  0.7619 
1966  229.0  0.8095  0.8095 
1972  170.0  0.8571  0.8571 
1939  149.0  0.9048  0.9048 
1961  122.0  0.9524  0.9524 
U. S. GEOLOGICAL SURVEY                              
ANNUAL PEAK FLOW FREQUENCY ANALYSIS                        
Following Bulletin 17-B Guidelines                         
Program peakfq                                   
(Version 4.1, February, 2002)                         
End PEAKFQ analysis.
Stations processed :  1
Number of errors  :  0
Stations skipped  :  0
Station years  :  20
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Appendix G: Peak discharge data for gages used in regional analysis
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Appendix G: Peak discharge data for gages used in regional analysis
11143250 
Carmel R near Carmel, CA
Monterey County, California
Hydrologic Unit Code 18060012
Latitude 36°32'21", Longitude 121°52'46" NAD27
Drainage area 247 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1963 Jan. 31, 1963 14.72 7,360 1986 Feb. 14, 1986 14.76 6,730
1964 Jan. 22, 1964 6.89 800 1987 Feb. 13, 1987 7.48 941
1965 Jan. 07, 1965 7.87 1,620 1988 1988 0.00 0.00
1966 Dec. 31, 1965 6.11 774 1989 1989 0.00 0.00
1967 Dec. 06, 1966 12.26 6,160 1990 Feb. 17, 1990 4.01 134
1968 Feb. 18, 1968 3.82 140 1991 Mar. 25, 1991 8.93 1,970
1969 Jan. 26, 1969 17.30 8,620 1992 Feb. 15, 1992 11.48 3,910
1970 Jan. 16, 1970 10.47 3,500 1993 Jan. 14, 1993 12.76 4,940
1971 Dec. 02, 1970 6.62 670 1994 Feb. 20, 1994 4.92 636
1972 Dec. 27, 1971 4.48 238 1995 Mar. 10, 1995 20.85 16,000
1973 Feb. 11, 1973 12.34 5,520 1996 Feb. 19, 1996 10.67 3,360
1974 Mar. 02, 1974 8.83 2,410 1997 Jan. 29, 1997 11.34 5,170
1975 Feb. 02, 1975 4,300 1998 Feb. 03, 1998 19.35 14,600
1976 Mar. 02, 1976 2.62 4.10 1999 Feb. 09, 1999 12.03 2,510
1977 1977 0.00 2000 Feb. 14, 2000 11.81 2,450
1978 Jan. 16, 1978 14.92 7,360 2001 Mar. 05, 2001 11.23 2,550
1979 Feb. 14, 1979 8.25 1,340 2002 Dec. 02, 2001 8.45 625
1980 Feb. 19, 1980 14.26 5,880 2003 Dec. 16, 2002 11.7 3,470
1981 Jan. 27, 1981 9.19 2,130 2004 Feb. 25, 2004 10.87 3,380
1982 Jan. 05, 1982 14.07 5,670 2005 Dec. 31, 2004 10.74 3,220
1983 Feb. 28, 1983 18.22 9,590 2006 Apr. 05, 2006 11.57 4,210
1984 Dec. 25, 1983 11.11 3,150 2007 Feb. 27, 2007 5.88 219
1985 Feb. 08, 1985 6.33 637 2008 Jan. 28, 2008 10.02 2,470
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Appendix G: Peak discharge data for gages used in regional analysis
11143250 (continued)
Carmel R near Carmel, CA
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Appendix G: Peak discharge data for gages used in regional analysis
11152540 
El Toro Creek near Spreckels, CA
Monterey County, California
Hydrologic Unit Code 18060005
Latitude 36°35'00", Longitude 121°42'50" NAD27
Drainage area 31.9 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1962 Mar. 06, 1962 3.72 22.0 1982 Apr. 02, 1982 5.05 300
1963 Mar. 28, 1963 4.10 64.0 1983 Mar. 02, 1983 6.10 630
1964 Nov. 19, 1963 3.32 1.80 1984 Mar. 15, 1984 4.016 16.0
1965 Jan. 07, 1965 3.85 40.0 1985 Feb. 08, 1985 3.03 7.10
1966 Dec. 31, 1965 3.95 44.0 1986 Mar. 15, 1986 5.01 238
1967 Apr. 21, 1967 4.56 131 1987 Feb. 13, 1987 2.10 30.02 
1968 Mar. 12, 1968 3.60 9.50 1988 Jan. 17, 1988 2.02 15.0
1969 Jan. 26, 1969 5.99 626 1989 Feb. 04, 1989 1.81 6.10
1970 Mar. 04, 1970 4.88 235 1990 Feb. 03, 1990 1.93 11.0
1971 Dec. 20, 1970 3.89 37.0 1991 Mar. 26, 1991 2.91 78.0
1972 Dec. 25, 1971 3.51 8.00 1992 Feb. 15, 1992 5.14 597
1973 Feb. 11, 1973 5.71 514 1993 Jan. 14, 1993 5.71 463
1974 Jan. 03, 1974 5.44 399 1994 Feb. 19, 1994 2.29 59.0
1975 Mar. 14, 1975 3.83 52.0 1995 Mar. 10, 1995 7.08 664
1976 Mar. 02, 1976 3.13 8.30 1996 Feb. 22, 1996 3.12 137
1977 Jan. 02, 1977 3.32 16.0 1997 Jan. 02, 1997 4.13 259
1978 Feb. 12, 1978 4.31 113 1998 Feb. 03, 1998 7.11 669
1979 Mar. 28, 1979 3.92 57.0 1999 Feb. 09, 1999 4.58 320
1980 Feb. 19, 1980 4.68 182 2000 Mar. 05, 2000 5.49 446
1981 Mar. 21, 1981 3.60 36.0 2001 Mar. 04, 2001 5.03 382
• 6 -- Gage datum changed during this year
• 2 -- Discharge is an Estimate
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Appendix G: Peak discharge data for gages used in regional analysis
11152540 (continued)
El Toro Creek near Spreckels, CA
207
 
 
  
 
 
  
 
 
   
    
   
 
 
  
 
 
 
 
 
 
     
     
     
     
    
     
     
    
    
    
    
     
    
    
    
    
    
     
     
 
 
  
 
 
 
 
 
 
    
    
    
    
    
    
    
    
    
    
    
    
     
    
    
    
     
      
    
 
 
    
 
 
 
 
 
 
 
 
Appendix G: Peak discharge data for gages used in regional analysis
11152600 
Gabilan Creek near Salinas, CA
Monterey County, California
Hydrologic Unit Code 18060011
Latitude 36°45'21", Longitude 121°36'34" NAD27
Drainage area 36.7 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1971 Dec. 21, 1970 1.75 54.0 1990 Feb. 17, 1990 2.33 20.0
1972 1972 0.00 1991 Mar. 26, 1991 3.27 166
1973 Feb. 13, 1973 4.02 385 1992 Mar. 06, 1992 3.44 292
1974 Apr. 01, 1974 11.13 898 1993 Jan. 17, 1993 3.69 446
1975 Mar. 22, 1975 7.27 81.0 1994 Feb. 19, 1994 2.47 35.0
1976 1976 0.00 1995 Mar. 10, 1995 4.33 659
1977 1977 0.00 1996 Feb. 21, 1996 3.50 374
1978 Feb. 09, 1978 3.71 453 1997 Jan. 02, 1997 5.04 822
1979 Feb. 22, 1979 2.51 69.0 1998 Feb. 03, 1998 5.17 1,030
1980 Jan. 13, 1980 3.51 378 1999 Feb. 09, 1999 3.38 187
1981 Jan. 30, 1981 3.08 210 2000 Feb. 13, 2000 4.61 711
1982 Jan. 05, 1982 2008 2001 Oct. 29, 2000 2.38 25
1983 Feb. 25, 1983 4.12 593 2002 Dec. 21, 2001 2.49 43
1984 Nov. 24, 1983 2.73 83.0 2003 Mar. 15, 2003 2.50 45
1985 Mar. 26, 1985 2.83 111 2004 Feb. 25, 2004 3.36 262
1986 Mar. 16, 1986 3.65 430 2005 Jan. 11, 2005 4.05 494
1987 Feb. 13, 1987 3.01 179 2006 Apr. 05, 2006 3.60 340
1988 1988 0.00 2007 Dec. 26, 2006 2.54 52
1989 Dec. 24, 1988 2.60 55.0 2008 Feb. 03, 2008 2.76 60
• 8 -- Discharge actually greater than indicated value 
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Appendix G: Peak discharge data for gages used in regional analysis
11152600 (continued)
Gabilan Creek near Salinas, CA
209
 
 
  
 
 
   
 
 
   
    
   
 
 
  
 
 
 
 
 
 
    
    
    
    
     
    
    
    
    
     
 
 
  
 
 
 
 
 
 
    
    
    
     
    
    
    
    
    
    
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix G: Peak discharge data for gages used in regional analysis
11152900 
Cedar Creek near Bell Station, CA
Santa Clara County, California
Hydrologic Unit Code 18060002
Latitude 37°03'00", Longitude 121°19'35" NAD27
Drainage area 12.8 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1962 Feb. 15, 1962 4.30 760 1972 Feb. 05, 1972 2.11 50.0
1963 Jan. 31, 1963 6.85 3,490 1973 Jan. 09, 1973 3.99 677
1964 Jan. 22, 1964 3.38 378 1974 Mar. 02, 1974 3.25 346
1965 Jan. 06, 1965 3.63 426 1975 Feb. 09, 1975 3.49 439
1966 Dec. 28, 1965 3.50 390 1976 Feb. 29, 1976 1.26 0.58
1967 Jan. 24, 1967 5.17 1,490 1977 Oct. 01, 1976 1.36 1.50
1968 Mar. 13, 1968 1.59 3.00 1978 Mar. 04, 1978 5.05 1,390
1969 Jan. 25, 1969 5.27 1,590 1979 Feb. 21, 1979 3.19 324
1970 Jan. 16, 1970 4.66 1,080 1980 Feb. 16, 1980 4.24 818
1971 Dec. 18, 1970 2.53 119 1981 Jan. 29, 1981 4.54 1,010
1982 Jan. 04, 1982 4.74 1,150
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Appendix G: Peak discharge data for gages used in regional analysis
11152900 (continued)
Cedar Creek near Bell Station, CA
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Appendix G: Peak discharge data for gages used in regional analysis
11153700
Pajaro River near Gilroy, CA
Santa Clara County, California
Hydrologic Unit Code 18060002
Latitude 36°56'54", Longitude 121°30'39" NAD27
Drainage area 399 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1960 Feb. 08, 1960 695 1971 Dec. 20, 1970 800
1961 Mar. 15, 1961 3.72 13.0 1972 Jan. 27, 1972 4.21 24.0
1962 Feb. 15, 1962 9.00 1,120 1973 Feb. 13, 1973 10.82 2,910
1963 Feb. 01, 1963 13.81 5,320 1974 Mar. 03, 1974 9.98 3,460
1964 Jan. 22, 1964 7.91 552 1975 Mar. 22, 1975 8.01 1,450
1965 Jan. 06, 1965 10.80 1,620 1976 Feb. 29, 1976 4.28 32.0
1966 Dec. 31, 1965 5.87 830 1977 Oct. 01, 1976 3.89 10.0
1967 Mar. 16, 1967 9.97 2,810 1978 Feb. 09, 1978 13.71 9,000
1968 Jan. 31, 1968 2.80 91.0 1979 Feb. 23, 1979 7.67 1,200
1969 Jan. 25, 1969 14.63 12,900 1980 Feb. 21, 1980 15.27 5,090
1970 Jan. 16, 1970 8.89 2,900 1981 Jan. 29, 1981 8.95 1,600
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Appendix G: Peak discharge data for gages used in regional analysis
11153700 (continued)
Pajaro River near Gilroy, CA
213
 
 
  
 
 
 
 
 
   
    
   
 
 
  
 
 
 
 
 
 
    
    
    
     
     
    
     
    
    
     
 
 
  
 
 
 
 
 
 
     
    
    
    
    
    
    
    
     
    
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix G: Peak discharge data for gages used in regional analysis
11153900 
Uvas Creek above Uvas Reservoir near Morgan Hill, CA
Santa Clara County, California
Hydrologic Unit Code 18060002
Latitude 37°05'34", Longitude 121°43'02" NAD27
Drainage area 21.0 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1962 Feb. 09, 1962 11.59 3,390 1972 Dec. 27, 1971 5.30 350
1963 Oct. 13, 1962 13.18 6,580 1973 Jan. 16, 1973 9.71 3,230
1964 Jan. 20, 1964 10.48 2,460 1974 Mar. 01, 1974 9.88 3,380
1965 Jan. 05, 1965 10.32 2,320 1975 Mar. 21, 1975 9.40 2,910
1966 Dec. 25, 1965 8.26 1,380 1976 Feb. 29, 1976 4.31 72.0
1967 Jan. 21, 1967 13.00 5,200 1977 Jan. 02, 1977 3.88 35.0
1968 Jan. 30, 1968 2,160 1978 Jan. 16, 1978 10.01 3,510
1969 Jan. 19, 1969 9.58 3,100 1979 Feb. 22, 1979 8.68 2,230
1970 Jan. 16, 1970 8.56 2,340 1980 Jan. 13, 1980 10.13 3,620
1971 Dec. 02, 1970 7.31 1,470 1981 Jan. 29, 1981 9.98 3,470
1982 Jan. 04, 1982 11.99 5,200
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Appendix G: Peak discharge data for gages used in regional analysis
11153900 (continued)
Uvas Creek above Uvas Reservoir near Morgan Hill, CA
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Appendix G: Peak discharge data for gages used in regional analysis
11154000 
Uvas Creek near Morgan Hill, CA
Santa Clara County, California
Hydrologic Unit Code 18060002
Latitude 37°04'00", Longitude 121°41'30" NAD27
Drainage area 30.4 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1931 Jan. 02, 1931 4.30 385 1944 Feb. 28, 1944 7.96 1,990
1932 Dec. 27, 1931 10.82 4,340 1945 Feb. 01, 1945 13.50 8,300
1933 Jan. 29, 1933 5.85 1,020 1946 Dec. 21, 1945 7.46 1,660
1934 Dec. 12, 1933 5.70 970 1947 Nov. 22, 1946 7.53 1,700
1935 Mar. 06, 1935 6.40 1,340 1948 Mar. 24, 1948 4.26 305
1936 Jan. 11, 1936 9.00 3,020 1949 Mar. 11, 1949 6.97 1,380
1937 Feb. 13, 1937 10.60 4,180 1950 Jan. 14, 1950 8.87 2,710
1938 Dec. 11, 1937 13.70 8,630 1951 Nov. 18, 1950 10.54 4,450
1939 Mar. 08, 1939 5.97 975 1952 Jan. 12, 1952 10.22 4,090
1940 Feb. 27, 1940 11.37 5,720 1953 Dec. 07, 1952 10.76 4,680
1941 Apr. 04, 1941 10.75 4,700 1954 Jan. 17, 1954 6.96 1,370
1942 Jan. 24, 1942 10.45 4,340 1955 Feb. 27, 1955 6.13 1,090
1943 Jan. 21, 1943 12.35 6,740 1956 Dec. 23, 1955 14.30 10,300
1957 Feb. 24, 1957 6.42 1,040
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Appendix G: Peak discharge data for gages used in regional analysis
11154000 (continued)
Uvas Creek near Morgan Hill, CA
217
 
 
  
 
 
 
 
  
   
    
   
 
 
  
 
 
 
 
 
 
    
    
    
    
    
     
     
    
    
    
    
 
 
  
 
 
 
 
 
 
    
    
    
    
    
    
    
    
    
    
    
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix G: Peak discharge data for gages used in regional analysis
11154100 
Bodfish Creek near Gilroy, CA
Santa Clara County, California
Hydrologic Unit Code 18060002
Latitude 37°00'15", Longitude 121°39'58" NAD27
Drainage area 7.40 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1960 Feb. 01, 1960 6.35 585 1971 Nov. 29, 1970 3.84 57.0
1961 Mar. 20, 1961 3.32 37.0 1972 Feb. 05, 1972 3.69 64.0
1962 Feb. 13, 1962 5.36 332 1973 Jan. 16, 1973 5.86 338
1963 Jan. 31, 1963 8.25 1,240 1974 Mar. 01, 1974 6.60 500
1964 Jan. 22, 1964 4.87 236 1975 Mar. 21, 1975 4.68 160
1965 Dec. 22, 1964 8.08 913 1976 Feb. 29, 1976 2.81 9.90
1966 Dec. 28, 1965 4.21 130 1977 Mar. 15, 1977 2.61 3.30
1967 Jan. 21, 1967 7.94 862 1978 Feb. 09, 1978 5.93 358
1968 Feb. 20, 1968 4.14 121 1979 Feb. 21, 1979 4.61 151
1969 Jan. 19, 1969 7.11 638 1980 Jan. 14, 1980 6.65 470
1970 Jan. 16, 1970 7.08 630 1981 Jan. 29, 1981 5.93 358
1982 Jan. 04, 1982 8.86 1,180
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Appendix G: Peak discharge data for gages used in regional analysis
1154100 (continued)
Bodfish Creek near Gilroy, CA
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Appendix G: Peak discharge data for gages used in regional analysis
11157500
Tres Pinos Creek near Tres Pinos, CA
San Benito County, California
Hydrologic Unit Code 18060002
Latitude 36°45'57", Longitude 121°17'55" NAD27
Drainage area 208 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1938 Feb. 1938 9.005 1967 Jan. 24, 1967 5.21 1,140
1940 Feb. 25, 1940 6.752 4,500 1968 Dec. 03, 1967 4.50 420
1941 Apr. 04, 1941 7.75 8,060 1969 Feb. 24, 1969 9.49 5,520
1942 Feb. 06, 1942 3.63 896 1970 Jan. 16, 1970 5.77 759
1943 Mar. 09, 1943 4.78 2,520 1971 Dec. 21, 1970 4.99 206
1944 Feb. 22, 1944 2.78 506 1972 Dec. 25, 1971 4.89 178
1945 Feb. 02, 1945 3.22 749 1973 Feb. 11, 1973 9.88 6,540
1946 Jan. 05, 1946 2.55 400 1974 Jan. 07, 1974 7.20 1,520
1947 Nov. 20, 1946 1.24 7.80 1975 Mar. 07, 1975 9.28 5,180
1948 Apr. 10, 1948 1.61 62.0 1976 Sep. 30, 1976 6.18 586
1949 Mar. 03, 1949 2.82 525 1977 Oct. 01, 1976 4.94 90.0
1950 Jan. 14, 1950 2.09 218 1978 Feb. 12, 1978 10.01 7,060
1951 Nov. 19, 1950 4.15 642 1979 Feb. 22, 1979 6.65 951
1952 Jan. 12, 1952 7.54 4,840 1980 Jan. 14, 1980 8.74 3,690
1953 Jan. 14, 1953 3.04 247 1981 Mar. 13, 1981 4.64 105
1954 Jan. 24, 1954 2.90 292 1982 Feb. 16, 1982 8.25 2,940
1955 Jan. 18, 1955 2.77 217 1983 Jan. 27, 1983 11.14 8,790
1956 Dec. 23, 1955 6.90 4,750 1997 Jan. 26, 1997 9.886 7,030
1957 Dec. 16, 1956 2.38 54.0 1998 Feb. 03, 1998 16.00 27,200
1958 Apr. 03, 1958 7.41 5,490 1999 Feb. 09, 1999 3.33 505
1959 Jan. 08, 1959 3.59 283 2000 Mar. 08, 2000 2.20 200
1960 Feb. 10, 1960 4.19 593 2001 Mar. 04, 2001 3.31 458B 
1961 Jan. 26, 1961 2.75 4.10 2002 May 25, 2002 1.91 59
1962 Feb. 15, 1962 5.08 978 2003 Dec. 20, 2002 3.99 680
1963 Mar. 28, 1963 4.30 43.0 2004 Feb. 25, 2004 4.74 1,120
1964 Jan. 23, 1964 4.53 43.0 2005 Mar. 04, 2005 6.26 2,460
1965 Jan. 07, 1965 5.58 1,650 2006 Apr. 04, 2006 4.44 538
1966 Dec. 31, 1965 5.40 1,350 2007 Dec. 22, 2006 2.572 10
2008 Feb. 03, 2008 5.20 500
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Appendix G: Peak discharge data for gages used in regional analysis
11157500 (continued)
Tres Pinos Creek near Tres Pinos, CA
• 2 -- Gage height not the maximum for the year   5 -- Gage height is an estimate
• 6 -- Gage datum changed during this year  B -- Month or Day of occurrence is unknown or not exact
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Appendix G: Peak discharge data for gages used in regional analysis
11158600 
San Benito River at Highway 156 near Hollister, CA
San Benito County, California
Hydrologic Unit Code 18060002
Latitude 36°51'07", Longitude 121°25'44" NAD27
Drainage area 607 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1971 Dec. 22, 1970 4.23 514 1990 Oct. 11, 1989 2.65 13.0
1972 Dec. 28, 1971 300 1991 Mar. 27, 1991 3.34 152
1973 Feb. 11, 1973 9.18 8,030 1992 Feb. 13, 1992 4.67 676
1974 Apr. 02, 1974 5.98 2,080 1993 Feb. 20, 1993 6.37 1,960
1975 Mar. 07, 1975 7.27 3,430 1994 Feb. 20, 1994 3.93 334
1976 Oct. 11, 1975 2.71 49.0 1995 Mar. 10, 1995 13.30 16,700
1977 Oct. 01, 1976 2.13 0.01 1996 Feb. 01, 1996 6.23 1,930
1978 Feb. 09, 1978 10.23 5,460 1997 Jan. 26, 1997 9.35 6,850
1979 Feb. 21, 1979 5.09 781 1998 Feb. 03, 1998 13.48 34,500
1980 Jan. 14, 1980 6.90 2,550 1999 Feb. 09, 1999 3.06 1,640
1981 Mar. 20, 1981 5.48 93.0 2000 Feb. 23, 2000 5.28 470
1982 Feb. 16, 1982 9.00 1,700 2001 Mar. 05, 2001 5.37 334
1983 Mar. 01, 1983 11.97 13,900 2002 May 06, 2002 5.5 3756 
1984 Dec. 25, 1983 5.42 840 2003 Dec. 20, 2002 5.23 216
1985 Mar. 27, 1985 5.67 103 2004 Feb. 27, 2004 6.07 382
1986 Mar. 15, 1986 7.27 2,930 2005 Mar. 05, 2005 7.97 2,330
1987 Feb. 14, 1987 3.13 209 2006 Apr. 06, 2006 7.21 2,010
1988 Sep. 05, 1988 3.04 33.0 2007 Sep. 22, 2007 2.06 1.7
1989 Sep. 30, 1989 2.49 6.80 2008 Feb. 04, 2008 5.04 248
• 6 -- Discharge affected by Regulation or Diversion
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Appendix G: Peak discharge data for gages used in regional analysis
11158600 (continued)
San Benito River at Highway 156 near Hollister, CA
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Appendix G: Peak discharge data for gages used in regional analysis
11159000 
Pajaro River at Chittenden, CA
Santa Cruz County, California
Hydrologic Unit Code 18060002
Latitude 36°54'01", Longitude 121°35'48" NAD27
Drainage area 1,186 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1938 Feb. 1938 31.30 1974 Mar. 03, 1974 13.08 5,400
1940 Feb. 28, 1940 25.50 9,880 1975 Mar. 22, 1975 10.44 3,2301 
1941 Apr. 04, 1941 26.20 11,100 1976 Feb. 29, 1976 2.10 104
1942 Jan. 25, 1942 19.20 5,390 1977 Oct. 02, 1976 2.40 16.0
1943 Jan. 21, 1943 24.00 9,000 1978 Feb. 09, 1978 21.06 9,420
1944 Feb. 29, 1944 20.60 6,080 1979 Feb. 23, 1979 10.06 2,130
1945 Feb. 02, 1945 25.80 10,700 1980 Feb. 21, 1980 21.08 8,890
1946 Dec. 25, 1945 11.82 1,500 1981 Jan. 29, 1981 11.94 2,680
1947 Nov. 23, 1946 10.65 896 1982 Jan. 05, 1982 25.51 12,100
1948 Apr. 30, 1948 6.38 220 1983 Mar. 02, 1983 28.03 15,800
1949 Mar. 12, 1949 14.63 1,980 1984 Dec. 26, 1983 15.45 4,240
1950 Feb. 05, 1950 11.73 1,430 1985 Feb. 09, 1985 10.68 1,360D 
1951 Nov. 19, 1950 22.682 7,810 1986 Feb. 19, 1986 27.68 13,100
1952 Jan. 15, 1952 25.15 10,000 1987 Feb. 13, 1987 12.29 1,870
1953 Dec. 07, 1952 16.42 2,870 1988 Mar. 01, 1988 3.11 51.0
1954 Feb. 14, 1954 9.89 682 1989 Mar. 26, 1989 5.31 251
1955 Jan. 18, 1955 9.87 871 1990 Feb. 17, 1990 4.51 148
1956 Dec. 24, 1955 32.46 24,000 1991 Mar. 04, 1991 14.96 2,960
1957 Feb. 25, 1957 10.91 1,110 1992 Feb. 16, 1992 12.59 1,540
1958 Apr. 03, 1958 33.11 23,500 1993 Jan. 14, 1993 24.85 6,6302 
1959 Feb. 16, 1959 16.04 3,390 1994 Feb. 20, 1994 8.02 600
1960 Feb. 08, 1960 14.96 2,880 1995 Mar. 11, 1995 32.20 21,500
1961 Mar. 17, 1961 5.56 23.0 1996 Feb. 20, 1996 24.76 8,430
1962 Feb. 15, 1962 12.58 2,910 1997 Jan. 03, 1997 29.53 15,800
1963 Feb. 01, 1963 20.76 11,600 1998 Feb. 03, 1998 33.73 25,100
1964 Jan. 22, 1964 9.24 1,460 1999 Feb. 09, 1999 16.99 4,300
1965 Jan. 06, 1965 12.80 3,300 2000 Feb. 14, 2000 21.70 6,320
1966 Dec. 31, 1965 8.94 1,320 2001 Mar. 06, 2001 10.49 1,280
1967 Mar. 16, 1967 17.77 7,720 2002 Dec. 21, 2001 13.06 2,240
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Appendix G: Peak discharge data for gages used in regional analysis
11159000 (continued)
Pajaro River at Chittenden, CA
Water
Year
Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year
Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1968 Jan. 31, 1968 4.13 205 2003 Dec. 17, 2002 13.69 2,510
1969 Feb. 25, 1969 23.90 17,800 2004 Feb. 26, 2004 16.75 3,560
1970 Jan. 16, 1970 12.58 5,820 2005 Mar. 23, 2005 19.26 4,010
1971 Dec. 21, 1970 6.51 874 2006 Apr. 05, 2006 20.75 5,110
1972 Mar. 18, 1972 4.23 128 2007 Feb. 28, 2007 7.04 449
1973 Feb. 11, 1973 17.73 8,610 2008 Jan. 05, 2008 12.42 1,750
• 2 -- Gage height not the maximum for the year
• 1 -- Discharge is a Maximum Daily Average 
• 2 -- Discharge is an Estimate
• D -- Base Discharge changed during this year
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Appendix G: Peak discharge data for gages used in regional analysis
11159690 
Aptos Creek near Aptos, CA
Santa Cruz County, California
Hydrologic Unit Code 18060001
Latitude 37°00'06", Longitude 121°54'18" NAD27
Drainage area 10.2 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1972 Feb. 05, 1972 1.53 30.0 1978 Jan. 16, 1978 5.37 1,090
1973 Jan. 16, 1973 5.65 1,200 1979 Feb. 13, 1979 2.56 192
1974 Mar. 28, 1974 5.58 420 1980 Jan. 13, 1980 5.16 1,000
1975 Feb. 13, 1975 3.98 425 1981 Mar. 21, 1981 3.07 328
1976 Feb. 29, 1976 1.40 27.0 1982 Jan. 04, 1982 12.10 3,980
1977 Dec. 30, 1976 1.13 13.0 1983 Jan. 24, 1983 10.31 1,030
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Appendix G: Peak discharge data for gages used in regional analysis
11160020 
San Lorenzo River near Boulder Creek, CA
Santa Cruz County, California
Hydrologic Unit Code 18060001
Latitude 37°12'24", Longitude 122°08'38" NAD27
Drainage area 6.17 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1969 Jun. 26, 1969 8.48 600 1981 Mar. 21, 1981 3.24 59.0
1970 Jan. 16, 1970 6.94 408 1982 Jan. 04, 1982 11.48 1,050
1971 Nov. 29, 1970 4.83 183 1983 Jan. 24, 1983 10.08 851D 
1972 Dec. 27, 1971 2.62 24.0 1984 Dec. 25, 1983 5.88 322
1973 Jan. 16, 1973 9.10 672 1985 Feb. 08, 1985 3.92 122
1974 Mar. 01, 1974 5.39 263 1986 Feb. 17, 1986 10.60 924
1975 Mar. 21, 1975 5.59 278 1987 Feb. 13, 1987 3.81 112
1976 Feb. 29, 1976 2.46 9.90 1988 Jan. 17, 1988 3.01 40.0
1977 Mar. 15, 1977 2.47 11.0 1989 Mar. 11, 1989 3.08 45.0
1978 Jan. 14, 1978 8.92 651 1990 Feb. 16, 1990 2.82 35.0
1979 Feb. 13, 1979 3.91 135 1991 Mar. 04, 1991 3.98 127
1980 Feb. 19, 1980 8.08 555 1992 Feb. 12, 1992 6.33 372
1997 Dec. 10, 1996 8.25 610
D -- Base Discharge changed during this year
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Appendix G: Peak discharge data for gages used in regional analysis
11160020 (continued)
San Lorenzo River near Boulder Creek, CA
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Appendix G: Peak discharge data for gages used in regional analysis
11160060 
Bear Creek at Boulder Creek, CA
Santa Cruz County, California
Hydrologic Unit Code 18060001
Latitude 37°07'40", Longitude 122°06'57" NAD27
Drainage area 16.0 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1978 Jan. 14, 1978 10.50 2,060 1986 Feb. 17, 1986 9.94 2,620
1979 Feb. 13, 1979 4.68 557 1987 Feb. 13, 1987 4.78 643
1980 Feb. 19, 1980 10.36 2,080 1988 Jan. 17, 1988 2.87 226
1981 Mar. 21, 1981 3.11 276 1989 Mar. 11, 1989 2.76 209
1982 Jan. 04, 1982 13.30 4,480 1990 Feb. 16, 1990 2.70 195
1983 Jan. 24, 1983 10.25 2,770D 1991 Mar. 04, 1991 4.20 497
1984 Dec. 25, 1983 1,1002 1992 Feb. 12, 1992 1,5302 
1985 Nov. 27, 1984 3.49 343 1997 Dec. 10, 1996 9.42 2,360
• 2 -- Discharge is an Estimate
• D -- Base Discharge changed during this year
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Appendix G: Peak discharge data for gages used in regional analysis
11160060 (continued)
Bear Creek at Boulder Creek, CA
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Appendix G: Peak discharge data for gages used in regional analysis
11160070 
Boulder Creek at Boulder Creek, CA
Santa Cruz County, California
Hydrologic Unit Code 18060001
Latitude 37°07'36", Longitude 122°07'18" NAD27
Drainage area 11.3 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1977 Mar. 15, 1977 2.29 108 1985 Feb. 08, 1985 4.19 740
1978 Jan. 14, 1978 6.03 1,630 1986 Feb. 17, 1986 5.93 1,660
1979 Feb. 13, 1979 4.22 741 1987 Feb. 13, 1987 4.17 805
1980 Feb. 19, 1980 5.33 1,230 1988 Jan. 17, 1988 3.00 333
1981 Jan. 27, 1981 3.80 607 1989 Mar. 11, 1989 3.09 365
1982 Jan. 04, 1982 9.50 3,500 1990 Feb. 16, 1990 2.72 244
1983 Jan. 24, 1983 6.53 1,870 1991 Mar. 04, 1991 4.19 813
1984 Dec. 25, 1983 5.38 1,260 1992 Feb. 12, 1992 5.30 1,330
1997 Dec. 10, 1996 7.19 2,300
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Appendix G: Peak discharge data for gages used in regional analysis
11160430 
Bean Creek near Scotts Valley, CA
Santa Cruz County, California
Hydrologic Unit Code 18060001
Latitude 37°03'19", Longitude 122°02'25" NAD27
Drainage area 8.81 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1989 Mar. 09, 1989 5.65 170 1998 Feb. 03, 1998 10.85 1,710
1990 May 28, 1990 5.18 86.0 1999 Feb. 07, 1999 6.18 276
1991 Mar. 24, 1991 7.10 538 2000 Jan. 24, 2000 8.78 1,030
1992 Feb. 14, 1992 9.29 1,190 2001 Jan. 11, 2001 6.23 286
1993 Feb. 18, 1993 7.49 674 2002 Dec. 02, 2001 7.37 599
1994 Feb. 19, 1994 5.99 246 2003 Dec. 16, 2002 11.28 1,8707 
1995 Mar. 10, 1995 9.77 1,350 2004 Jan. 01, 2004 9.82 1,270
1996 Feb. 19, 1996 7.20 566 2005 Mar. 22, 2005 7.42 516
1997 Dec. 10, 1996 9.88 1,380 2006 Dec. 31, 2005 9.34 1,090
2007 Feb. 25, 2007 5.07 59
• 7 -- Discharge is an Historic Peak
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Appendix G: Peak discharge data for gages used in regional analysis
11160430 (continued)
Bean Creek near Scotts Valley, CA
233
 
 
   
  
 
  
 
 
   
    
   
 
 
  
 
 
 
 
 
 
    
    
     
    
     
    
    
 
 
  
 
 
 
 
 
 
    
    
    
    
    
    
    
 
 
 
 
 
 
Appendix G: Peak discharge data for gages used in regional analysis
11161800 
San Vicente Creek near Davenport, CA
Santa Cruz County, California
Hydrologic Unit Code 18060001
Latitude 37°03'19", Longitude 122°10'52" NAD27
Drainage area 6.07 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1970 Jan. 21, 1970 4.90 335 1977 Mar. 15, 1977 3.08 12.0
1971 Nov. 29, 1970 3.90 71.0 1978 Jan. 14, 1978 4.58 218
1972 Dec. 27, 1971 3.60 38.0 1979 Jan. 11, 1979 4.03 94.0
1973 Feb. 28, 1973 4.68 253 1980 Jan. 12, 1980 5.52 694
1974 Apr. 01, 1974 5.83 937 1981 Mar. 21, 1981 3.92 78.0
1975 Mar. 21, 1975 4.27 138 1982 Jan. 04, 1982 8.90 2,280
1976 Feb. 29, 1976 3.36 21.0 1983 Mar. 02, 1983 5.59 529
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Appendix G: Peak discharge data for gages used in regional analysis
11162570 
San Gregorio Creek at San Gregorio, CA
San Mateo County, California
Hydrologic Unit Code 18050006
Latitude 37°19'33", Longitude 122°23'08" NAD27
Drainage area 50.9 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1970 Jan. 21, 1970 15.29 3,120 1986 Feb. 19, 1986 11.83 3,860
1971 Dec. 18, 1970 10.88 1,590 1987 Feb. 13, 1987 9.62 2,710
1972 Feb. 05, 1972 6.30 366 1988 Jan. 17, 1988 7.80 1,700
1973 Jan. 16, 1973 17.50 3,730 1989 Mar. 11, 1989 7.85 946
1974 Apr. 01, 1974 17.20 3,600 1990 Feb. 16, 1990 8.48 1,250
1975 Mar. 21, 1975 12.52 2,010 1991 Mar. 24, 1991 9.37 1,780
1976 Feb. 29, 1976 3.88 67.0 1992 Feb. 12, 1992 17.48 5,200
1977 Mar. 16, 1977 19.01,8 1993 Jan. 13, 1993 15.07 3,530
1978 Jan. 14, 1978 15.25 2,910 1994 Feb. 19, 1994 9.31 923
1979 Feb. 14, 1979 11.93 1,830 1995 Jan. 09, 1995 19.44 6,6007 
1980 Jan. 13, 1980 14.51 2,650 1997 Jan. 01, 1997 18.74 6,100
1981 Mar. 21, 1981 9.69 1,240 2002 Dec. 02, 2001 10.52 2,250
1982 Jan. 04, 1982 21.28 7,910 2003 Dec. 16, 2002 12.14 3,010
1983 Mar. 02, 1983 14.40 5,440 2004 Jan. 01, 2004 12.21 2,670
1984 Dec. 25, 1983 7.01 1,600 2005 Mar. 22, 2005 9.43 1,320
1985 Feb. 08, 1985 8.86 2,470 2008 Jan. 25, 2008 14.32 3,540
• 1 -- Discharge is a Maximum Daily Average 
• 7 -- Discharge is an Historic Peak
• 8 -- Discharge actually greater than indicated value 
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Appendix G: Peak discharge data for gages used in regional analysis
11162570 (continued)
San Gregorio Creek at San Gregorio, CA
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Appendix G: Peak discharge data for gages used in regional analysis
11162630 
Pilarcitos Creek at Half Moon Bay, CA
San Mateo County, California
Hydrologic Unit Code 18050006
Latitude 37°28'00", Longitude 122°25'59" NAD27
Drainage area 27.1 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1967 Jan. 21, 1967 9.85 1,020 1988 Jan. 17, 1988 4.43 399
1968 Jan. 30, 1968 11.20 1,290 1989 Mar. 10, 1989 5.88 730
1969 Feb. 05, 1969 7.00 594 1990 Nov. 25, 1989 2.56 94.0
1970 Jan. 21, 1970 10.30 1,110 1991 Mar. 26, 1991 4.20 338
1971 Dec. 20, 1970 7.18 521 1992 Feb. 12, 1992 9.07 1,200
1972 Dec. 24, 1971 4.62 48.0 1993 Jan. 13, 1993 8.22 1,010
1973 Jan. 18, 1973 9.14 878 1994 Feb. 20, 1994 2.72 129
1974 Jan. 03, 1974 7.95 722 1995 Jan. 09, 1995 7.69 908
1975 Mar. 21, 1975 6.68 530 1996 Jan. 31, 1996 8.16 1,000
1976 Nov. 08, 1975 3.77 99.0 1997 Jan. 02, 1997 11.29 1,970
1977 Dec. 30, 1976 4.46 199 1998 Feb. 03, 1998 12.27 1,950
1978 Feb. 07, 1978 7.25 580 1999 Feb. 09, 1999 8.53 729
1979 Feb. 14, 1979 6.24 393 2000 Feb. 13, 2000 10.64 1,250
1980 Feb. 19, 1980 9.58 997 2001 Feb. 24, 2001 5.64 194
1981 Jan. 29, 1981 4.61 221 2002 Dec. 22, 2001 8.56 6215 
1982 Jan. 04, 1982 13.08 4,750 2003 Dec. 16, 2002 10.04 824
1983 Jan. 24, 1983 10.20 2,5002 2004 Feb. 25, 2004 10.85 1,240
1984 Dec. 25, 1983 5.286 345 2005 Jan. 02, 2005 6.932 492D 
1985 Feb. 08, 1985 6.74 744 2006 Mar. 25, 2006 10.372 1,080
1986 Feb. 18, 1986 9.97 2,240 2007 Feb. 10, 2007 6.05 191
1987 Feb. 13, 1987 5.93 742 2008 Jan. 25, 2008 8.72 769
• 2 -- Gage height not the maximum for the year
• 6 -- Gage datum changed during this year
• 2 -- Discharge is an Estimate
• 5 -- Discharge affected to unknown degree by Regulation or Diversion 
• D -- Base Discharge changed during this year
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Appendix G: Peak discharge data for gages used in regional analysis
11162630 (continued)
Pilarcitos Creek at Half Moon Bay, CA
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Appendix G: Peak discharge data for gages used in regional analysis
11162800
Redwood Creek at Redwood City, CA
San Mateo County, California
Hydrologic Unit Code 18050004
Latitude 37°26'58", Longitude 122°13'57" NAD27
Drainage area 1.82 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1960 Feb. 08, 1960 203 1979 Feb. 22, 1979 4.84 183
1961 Mar. 14, 1961 2.01 16.0 1980 Jan. 13, 1980 5.49 232
1962 Mar. 05, 1962 6.68 360 1981 Jan. 28, 1981 4.91 182D 
1963 Jan. 31, 1963 9.36 644 1982 Jan. 04, 1982 6.95 379
1964 Jan. 20, 1964 4.20 118 1983 Jan. 23, 1983 7.85 473
1965 Dec. 23, 1964 4.08 110 1984 Nov. 24, 1983 4.92 183
1966 Dec. 28, 1965 5.39 224 1985 Feb. 08, 1985 5.19 205
1967 Jan. 21, 1967 7.56 446 1986 Feb. 18, 1986 8.87 586
1968 Jan. 30, 1968 4.88 177 1987 Feb. 13, 1987 5.40 224
1969 Feb. 05, 1969 6.28 313 1988 Jan. 17, 1988 4.79 173
1970 Mar. 04, 1970 8.60 350 1989 Dec. 22, 1988 3.49 82.0
1971 Dec. 20, 1970 5.82 267 1990 Feb. 16, 1990 4.79 173
1972 Jan. 27, 1972 2.98 49.0 1991 Mar. 04, 1991 3.99 114
1973 Nov. 15, 1972 7.55 445 1992 Feb. 11, 1992 5.51 233
1974 Jan. 03, 1974 6.35 319 1993 Jan. 13, 1993 5.97 277
1975 Mar. 21, 1975 5.78 264 1994 Feb. 19, 1994 3.79 101
1976 Feb. 29, 1976 2.89 60.0 1995 Jan. 09, 1995 6.35 315
1977 Jan. 02, 1977 2.60 42.0 1996 Jan. 27, 1996 5.27 212
1978 Jan. 16, 1978 5.80 266 1997 Dec. 10, 1996 5.54 236
• D -- Base Discharge changed during this year
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Appendix G: Peak discharge data for gages used in regional analysis
11162800 (continued)
Redwood Creek at Redwood City, CA
240
 
 
  
 
 
  
 
 
   
     
   
 
 
  
 
 
 
 
 
 
      
    
    
    
    
    
 
 
  
 
 
 
 
 
 
    
     
     
    
     
     
 
 
      
 
 
 
 
 
Appendix G: Peak discharge data for gages used in regional analysis
11162900 
Sharon Creek near Menlo Park, CA
San Mateo County, California
Hydrologic Unit Code 18050004
Latitude 37°25'45", Longitude 122°13'02" NAD27
Drainage area 0.38 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1958 Apr. 02, 1958 4.20 1964 Jan. 20, 1964 2.74 48.0
1959 Feb. 16, 1959 2.40 27.0 1965 Dec. 22, 1964 2.222 27.0
1960 Feb. 08, 1960 2.41 27.0 1966 Dec. 28, 1965 2.99 63.0
1961 Mar. 17, 1961 1.16 0.00 1967 Jan. 24, 1967 3.38 87.0
1962 Mar. 05, 1962 3.10 56.0 1968 Dec. 04, 1967 2.78 52.0
1963 Jan. 31, 1963 3.07 68.0 1969 Jan. 26, 1969 3.18 75.0
• 2 -- Gage height not the maximum for the year
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Appendix G: Peak discharge data for gages used in regional analysis
11164500 
San Francisquito Creek at Stanford University, CA
Santa Clara County, California
Hydrologic Unit Code 18050003
Latitude 37°25'24", Longitude 122°11'18" NAD27
Drainage area 37.4 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1931 1931 0.00 1974 Apr. 01, 1974 7.85 3,410
1932 Dec. 27, 1931 5.20 1,160 1975 Mar. 21, 1975 6.17 2,190
1933 Jan. 27, 1933 4.18 730 1976 Feb. 29, 1976 1.66 82.0
1934 Feb. 08, 1934 4.03 670 1977 Mar. 15, 1977 1.66 82.0
1935 Apr. 08, 1935 6.35 1,560 1978 Jan. 16, 1978 6.56 2,470
1936 Feb. 21, 1936 6.72 1,660 1979 Feb. 22, 1979 4.91 1,330
1937 Feb. 04, 1937 9.15 2,620 1980 Jan. 13, 1980 9.00 3,300
1938 Mar. 13, 1938 6.03 1,330 1981 Jan. 29, 1981 3.79 626
1939 Feb. 08, 1939 2.02 120 1982 Jan. 04, 1982 12.42 5,220
1940 Feb. 27, 1940 9.40 3,100 1983 Jan. 26, 1983 9.21 3,420
1941 Feb. 11, 1941 8.08 2,410 1984 Nov. 24, 1983 6.11 1,700
1951 Nov. 18, 1950 10.40 3,650 1985 Feb. 08, 1985 7.18 2,270
1952 Mar. 14, 1952 7.90 2,320 1986 Feb. 17, 1986 9.33 3,480
1953 Dec. 07, 1952 7.15 1,950 1987 Feb. 13, 1987 5.78 1,540
1954 Mar. 19, 1954 3.15 332 1988 Jan. 17, 1988 3.97 712
1955 Feb. 27, 1955 4.55 797 1989 Mar. 25, 1989 3.13 394
1956 Dec. 22, 1955 13.60 5,560 1990 Feb. 16, 1990 3.33 460
1957 May 18, 1957 1251,2 1991 Mar. 26, 1991 3.77 626
1958 Apr. 02, 1958 11.04 4,460 1992 Feb. 12, 1992 7.76 2,580
1959 Feb. 16, 1959 4.48 868 1993 Jan. 13, 1993 8.51 3,010
1960 Feb. 08, 1960 4.84 1,020 1994 Feb. 19, 1994 4.24 824
1961 Nov. 26, 1960 0.83 12.0 1995 Jan. 09, 1995 9.04 3,320
1962 Mar. 05, 1962 5.04 996 1996 Feb. 04, 1996 5.72 1,520
1963 Jan. 31, 1963 9.28 3,270 1997 Jan. 02, 1997 7.95 3,250
1964 Jan. 21, 1964 4.92 948 1998 Feb. 03, 1998 13.40 7,200
1965 Dec. 23, 1964 5.35 1,120 1999 Feb. 07, 1999 6.93 2,640
1966 Dec. 28, 1965 4.80 880 2000 Feb. 13, 2000 9.04 3,930
1967 Jan. 21, 1967 8.60 4,000 2001 Feb. 22, 2001 3.62 621
1968 Jan. 30, 1968 4.60 1,130 2002 Dec. 02, 2001 4.44 1,060
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Appendix G: Peak discharge data for gages used in regional analysis.
11164500 (continued)
San Francisquito Creek at Stanford University, CA
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1969 Jan. 26, 1969 6.28 2,300 2003 Dec. 16, 2002 8.73 3,730
1970 Jan. 21, 1970 7.44 3,110 2004 Jan. 01, 2004 5.88 1,980
1971 Dec. 20, 1970 1,000 2005 Dec. 30, 2004 4.25 940
1972 Dec. 25, 1971 700 2006 Dec. 31, 2005 10.35 4,840
1973 Jan. 16, 1973 7.84 3,390 2007 Feb. 27, 2007 3.28 483
2008 Jan. 25, 2008 6.08 2,000
• 1 -- Discharge is a Maximum Daily Average 
• 2 -- Discharge is an Estimate
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Appendix G: Peak discharge data for gages used in regional analysis.
11166000 
Matadero Creek at Palo Alto, CA
Santa Clara County, California
Hydrologic Unit Code 18050003
Latitude 37°25'18", Longitude 122°08'04" NAD27
Drainage area 7.26 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1953 Dec. 06, 1952 535 1980 Feb. 19, 1980 3.26 594
1954 Mar. 19, 1954 26.0 1981 Jan. 27, 1981 1.72 133
1955 Jan. 18, 1955 170 1982 Mar. 31, 1982 3.89 691
1956 Dec. 22, 1955 854 1983 Jan. 24, 1983 6.51 1,500
1957 Feb. 24, 1957 28.0 1984 Dec. 11, 1983 2.45 286
1958 Apr. 02, 1958 6 672 1985 Feb. 08, 1985 2.08 197
1959 Feb. 16, 1959 2.85 340 1986 Feb. 18, 1986 5.45 1,030
1960 Feb. 08, 1960 1.70 139 1987 Feb. 13, 1987 2.82 388
1961 Nov. 25, 1960 1.10 45.0 1988 Jan. 17, 1988 2.88 405
1962 Mar. 05, 1962 2.94 365 1989 Mar. 10, 1989 1.58 102
1963 Jan. 31, 1963 3.97 641 1990 Feb. 16, 1990 2.04 188E 
1964 Jan. 20, 1964 2.34 223 1991 Mar. 24, 1991 2.02 184
1965 Jan. 05, 1965 2.24 219 1993 Feb. 26, 1993 5.266 474C 
1966 Dec. 28, 1965 2.71 311 1994 Nov. 28, 1993 4.30 210C 
1967 Jan. 24, 1967 4.65 765 1995 Jan. 10, 1995 6.24 824C 
1968 Jan. 30, 1968 3.65 490 1996 Feb. 04, 1996 5.46 550C 
1969 Jan. 26, 1969 4.74 792 1997 Jan. 25, 1997 5.74 633C 
1970 Mar. 04, 1970 3.10 368 1998 Feb. 02, 1998 10.00 2,560C 
1971 Dec. 20, 1970 3.20 576 1999 Feb. 09, 1999 4.93 374C 
1972 Dec. 21, 1971 2.04 246 2000 Feb. 22, 2000 6.55 931C 
1973 Feb. 27, 1973 5.57 1,200 2001 Jan. 10, 2001 4.68 302C 
1974 Jan. 03, 1974 3.97 713 2002 Dec. 02, 2001 4.85 350C 
1975 Mar. 21, 1975 2.61 405 2003 Dec. 19, 2002 6.57 938C 
1976 Oct. 10, 1975 1.43 81.0 2004 Jan. 01, 2004 5.84 668C 
1977 Jan. 02, 1977 1.68 114 2005 Feb. 18, 2005 4.87 356C 
1978 Jan. 16, 1978 3.86 683 2006 Dec. 31, 2005 5.94 705C 
1979 Jan. 14, 1979 2.24 305 2007 Dec. 12, 2006 3.96 117C 
2008 Jan. 25, 2008 5.82 661C 
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Appendix G: Peak discharge data for gages used in regional analysis.
11166000 (continued)
Matadero Creek at Palo Alto, CA
• C -- All or part of the record affected by Urbanization, Mining, Agricultural changes, Channelization
• E -- Only Annual Maximum Peak available for this year
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Appendix G: Peak discharge data for gages used in regional analysis.
11169500 
Saratoga Creek at Saratoga, CA
Santa Clara County, California
Hydrologic Unit Code 18050003
Latitude 37°15'16", Longitude 122°02'18" NAD27
Drainage area 9.22 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1934 Jan. 01, 1934 3.13 314 1971 Nov. 28, 1970 4.38 255
1935 Jan. 04, 1935 2.90 254 1972 Dec. 27, 1971 3.91 127
1936 Feb. 21, 1936 2.80 268 1973 Jan. 16, 1973 6.03 1,580
1937 Feb. 13, 1937 3.80 910 1974 Mar. 01, 1974 4.50 345
1938 Feb. 02, 1938 3.71 611 1975 Mar. 07, 1975 4.61 398
1939 Mar. 08, 1939 2.41 110 1976 Feb. 29, 1976 3.00 25.0
1940 Feb. 27, 1940 5.352 2,540 1977 Mar. 15, 1977 3.29 50.0
1941 Apr. 04, 1941 3.78 608 1978 Jan. 14, 1978 6.69 2,580
1942 Jan. 24, 1942 3.80 620 1979 Jan. 15, 1979 4.40 307
1943 Jan. 21, 1943 4.80 1,650 1980 Feb. 19, 1980 6.89 1,610
1944 Mar. 04, 1944 2.68 175 1981 Jan. 27, 1981 4.19 161
1945 Feb. 01, 1945 4.15 898 1982 Jan. 04, 1982 7.06 1,720
1946 Dec. 21, 1945 3.13 287 1983 Jan. 24, 1983 7.03 1,700
1947 Nov. 22, 1946 2.46 100 1984 Dec. 25, 1983 4.74 426
1948 Apr. 29, 1948 2.63 134 1985 Nov. 27, 1984 3.97 177
1949 Mar. 11, 1949 3.08 293 1986 Feb. 17, 1986 7.00 1,680
1950 Feb. 05, 1950 2.95 222 1987 Feb. 13, 1987 3.96 174
1951 Nov. 18, 1950 4.07 826 1988 Jan. 17, 1988 3.64 109
1952 Jan. 12, 1952 4.63 1,240 1989 Mar. 11, 1989 3.60 102
1953 Dec. 07, 1952 3.58 494 1990 Feb. 16, 1990 3.70 119
1954 Jan. 17, 1954 2.98 232 1991 Mar. 04, 1991 4.49 336
1955 Feb. 26, 1955 2.50 107 1992 Feb. 12, 1992 4.91 493
1956 Dec. 22, 1955 6.40 2,730 1993 Jan. 13, 1993 5.30 665
1957 Feb. 24, 1957 3.42 225 1994 Feb. 19, 1994 3.71 121
1958 Apr. 02, 1958 4.95 772 1995 Mar. 09, 1995 6.28 1,200
1959 Feb. 16, 1959 4.75 683 1996 Feb. 21, 1996 4.92 539
1960 Feb. 08, 1960 3.24 178 1997 Jan. 01, 1997 5.85 944
1961 Dec. 01, 1960 3.00 129 1998 Feb. 03, 1998 7.80 2,210
1962 Feb. 14, 1962 4.12 432 1999 Feb. 09, 1999 4.47 383
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Appendix G: Peak discharge data for gages used in regional analysis.
11169500 (continued)
Saratoga Creek at Saratoga, CA
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1963 Jan. 31, 1963 5.68 1,160 2000 Feb. 14, 2000 4.71 502
1964 Jan. 20, 1964 3.84 338 2001 Mar. 04, 2001 3.75 162
1965 Jan. 05, 1965 4.40 535 2002 Dec. 02, 2001 4.25 310
1966 Dec. 28, 1965 2.98 151 2003 Nov. 08, 2002 3.59 131
1967 Mar. 16, 1967 4.52 583 2004 Feb. 25, 2004 5.03 620
1968 Jan. 30, 1968 4.48 598 2005 Dec. 30, 2004 4.00 188D 
1969 Jan. 26, 1969 4.006 1,120 2006 Dec. 31, 2005 6.31 1,120
1970 Mar. 04, 1970 4.75 406 2007 Feb. 10, 2007 3.40 74
2008 Jan. 04, 2008 5.98 936
• 2 -- Gage height not the maximum for the year
• 6 -- Gage datum changed during this year
• D -- Base Discharge changed during this year
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Appendix G: Peak discharge data for gages used in regional analysis.
11170000 
Coyote Creek near Madrone, CA
Santa Clara County, California
Hydrologic Unit Code 18050003
Latitude 37°10'06", Longitude 121°38'55" NAD27
Drainage area 196 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1903 Mar. 31, 1903 15,000 1948 Apr. 12, 1948 4.97 2216 
1905 Mar. 19, 1905 3,000 1949 Mar. 11, 1949 6.34 6636 
1906 Jan. 19, 1906 8,350 1950 Jan. 28, 1950 5.606 3656 
1907 Dec. 11, 1906 8,210 1951 Nov. 22, 1950 4.00 2306 
1908 Jan. 25, 1908 2,150 1952 Mar. 31, 1952 2.70 93.06 
1909 Jan. 21, 1909 8,230 1953 Dec. 07, 1952 2.70 93.06 
1910 Dec. 09, 1909 3,000 1954 Sep. 17, 1954 5.20 4606 
1911 Mar. 07, 1911 25,000 1955 Apr. 17, 1955 2.80 1136 
1912 Mar. 12, 1912 1,210 1956 May 16, 1956 2.70 98.06 
1917 Feb. 21, 1917 14.50 10,100 1957 Jul. 14, 1957 2.97 1276 
1918 Mar. 12, 1918 8.50 2,090 1958 Apr. 03, 1958 9.65 5,7506 
1919 Feb. 10, 1919 13.00 8,030 1959 Apr. 05, 1959 2.77 1766 
1920 Mar. 22, 1920 6.90 970 1960 Oct. 20, 1959 2.78 1706 
1921 Jan. 30, 1921 11.20 5,130 1961 Apr. 13, 1961 2.81 1806 
1922 Feb. 10, 1922 14.00 9,760 1962 Feb. 22, 1962 2.79 1836 
1923 Jan. 24, 1923 9,200 1963 Jul. 17, 1963 3.05 2456 
1924 Jan. 27, 1924 2.62 8.00 1964 Mar. 25, 1964 2.94 2176 
1925 Feb. 23, 1925 7.00 1,000 1965 Jun. 19, 1965 2.74 1136 
1926 Feb. 13, 1926 12.50 7,180 1966 May 02, 1966 2.57 1106 
1927 Feb. 16, 1927 12.00 6,340 1967 Jul. 31, 1967 2.67 96.06 
1928 Mar. 27, 1928 10.00 3,580 1968 Jun. 25, 1968 2.65 1126 
1929 Feb. 03, 1929 6.80 920 1969 Feb. 25, 1969 8.16 3,5706 
1930 Mar. 05, 1930 12.10 6,500 1970 Mar. 10, 1970 3.24 3466 
1931 Feb. 15, 1931 4.61 178 1971 Sep. 20, 1971 2.48 88.06 
1932 Dec. 28, 1931 14.48 10,600 1972 Apr. 12, 1972 2.53 99.06 
1933 Jan. 29, 1933 8.72 2,080 1973 Aug. 09, 1973 2.44 77.06 
1934 Jan. 01, 1934 8.65 2,010 1974 Apr. 02, 1974 4.71 9856 
1935 Apr. 08, 1935 11.35 5,340 1975 Apr. 05, 1975 2.89 2176 
1936 Feb. 22, 1936 6.85 1,0206 1976 Jun. 18, 1976 2.57 1136 
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Appendix G: Peak discharge data for gages used in regional analysis.
11170000 (continued)
Coyote Creek near Madrone, CA
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1937 Mar. 22, 1937 10.40 4,0606 1977 Oct. 01, 1976 2.33 51.06 
1938 Feb. 11, 1938 12.20 6,6706 1978 May 28, 1978 2.49 90.06 
1939 Mar. 09, 1939 5.21 2836 1979 May 16, 1979 2.48 87.06 
1940 Feb. 29, 1940 10.28 3,9206 1980 Feb. 25, 1980 2.55 1076 
1941 Apr. 04, 1941 10.48 4,1806 1981 Aug. 29, 1981 2.42 71.06 
1942 Feb. 06, 1942 8.67 2,2306 1982 Apr. 01, 1982 8.80 3,6306 
1943 Jan. 21, 1943 11.42 5,4506 1983 Mar. 01, 1983 9.58 4,7206 
1944 Mar. 04, 1944 9.50 3,0506 1984 Dec. 03, 1983 3.36 3526 
1945 Feb. 02, 1945 12.15 6,5806 1985 Apr. 26, 1985 2.44 74.06 
1946 Jan. 05, 1946 5.96 5046 1986 Mar. 20, 1986 3.46 3866 
1947 Nov. 23, 1946 4.85 1966 1987 Sep. 25, 1987 2.91 2016 
1997 Jan. 26, 1997 10.84 6,280
• 6 -- Gage datum changed during this year
• 6 -- Discharge affected by Regulation or Diversion 
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Appendix G: Peak discharge data for gages used in regional analysis.
11171500 
Coyote Creek near Edenvale, CA
Santa Clara County, California
Hydrologic Unit Code 18050003
Latitude 37°16'15", Longitude 121°47'47" NAD27
Drainage area 229 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1917 Feb. 21, 1917 12.20 8,590 1940 Feb. 29, 1940 6.72 3,2306 
1918 Mar. 12, 1918 5.60 915 1941 Apr. 04, 1941 7.05 3,8106 
1919 Feb. 11, 1919 10.00 5,940 1942 Jan. 24, 1942 5.60 2,4206 
1920 Mar. 22, 1920 5.35 800 1943 Jan. 21, 1943 7.25 5,3506 
1921 Jan. 30, 1921 8.90 4,430 1944 Mar. 05, 1944 5.60 2,4206 
1922 Feb. 10, 1922 12.80 10,000 1945 Feb. 02, 1945 7.35 5,5506 
1923 Jan. 24, 1923 8,800 1946 Jan. 05, 1946 3.71 3466 
1924 1924 0.00 1947 Nov. 25, 1946 3.14 95.06 
1925 Feb. 13, 1925 5.70 1,130 1948 1948 0.006 
1926 Feb. 13, 1926 9.30 5,010 1949 Mar. 12, 1949 3.77 3296 
1927 Feb. 16, 1927 9.00 4,630 1950 Jan. 28, 1950 3.29 1436 
1928 Mar. 27, 1928 7.80 3,430 1951 Dec. 08, 1950 3.80 4006 
1929 Feb. 04, 1929 4.05 326 1952 Jan. 12, 1952 4.77 7686 
1930 Mar. 05, 1930 8.50 4,200 1953 Jan. 09, 1953 3.16 1026 
1931 1931 0.00 1954 Jul. 18, 1954 2.73 24.06 
1932 Dec. 28, 1931 11.20 8,520 1955 May 28, 1955 2.81 34.06 
1933 Jan. 29, 1933 6.00 1,820 1956 Dec. 23, 1955 5.02 1,6106 
1934 Jan. 01, 1934 5.80 1,620 1957 Feb. 25, 1957 2.91 47.06 
1935 Apr. 08, 1935 7.00 4,2506 1958 Apr. 03, 1958 7.80 6,2506 
1936 Feb. 23, 1936 4.39 8616 1959 Feb. 16, 1959 4.97 1,4106 
1937 Mar. 21, 1937 6.78 4,2206 1960 Jan. 13, 1960 3.05 71.06 
1938 Feb. 11, 1938 8.70 7,9206 1961 Oct. 04, 1960 2.68 16.06 
1939 Mar. 09, 1939 3.31 1626 1962 Mar. 07, 1962 3.33 1596 
• 6 -- Discharge affected by Regulation or Diversion 
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Appendix G: Peak discharge data for gages used in regional analysis.
11171500 (continued)
Coyote Creek near Edenvale, CA
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Appendix G: Peak discharge data for gages used in regional analysis.
11172100 
Upper Penitencia Creek at San Jose, CA
Santa Clara County, California
Hydrologic Unit Code 18050003
Latitude 37°23'43", Longitude 121°49'38" NAD27
Drainage area 21.5 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1958 Apr. 02, 1958 5.37 2,1007 1975 Mar. 21, 1975 4.84 376
1962 Feb. 16, 1962 2.25 198 1976 Mar. 02, 1976 2.95 2.80
1963 Mar. 28, 1963 3.53 295 1977 Jan. 02, 1977 3.10 7.20
1964 Jan. 21, 1964 4.00 86.0 1978 Jan. 14, 1978 5.59 851
1965 Dec. 23, 1964 6.50 800 1979 Feb. 22, 1979 4.34 186
1966 Dec. 28, 1965 4.00 80.0 1980 Feb. 19, 1980 6.41 1,700
1967 Jan. 21, 1967 6.24 1,500 1981 Mar. 13, 1981 5.20 571
1968 Jan. 30, 1968 4.53 298 1982 Mar. 31, 1982 8.71 1,970
1969 Jan. 25, 1969 4.71 386 1983 Jan. 26, 1983 6.05 1,060D 
1970 Mar. 01, 1970 4.46 227 1984 Nov. 24, 1983 4.93 407
1971 Dec. 02, 1970 4.94 519 1985 Feb. 08, 1985 4.49 237
1972 Dec. 25, 1971 3.27 12.0 1986 Feb. 17, 1986 6.26 1,180
1973 Jan. 18, 1973 5.07 494 1987 Feb. 13, 1987 3.99 111
1974 Apr. 01, 1974 5.32 651 1997 Jan. 22, 1997 5.59 7547 
• 7 -- Discharge is an Historic Peak
• D -- Base Discharge changed during this year
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Appendix G: Peak discharge data for gages used in regional analysis.
11172100 (continued)
Upper Penitencia Creek at San Jose, CA
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Appendix G: Peak discharge data for gages used in regional analysis.
11176000 
Arroyo Mocho near Livermore, CA
Alameda County, California
Hydrologic Unit Code 18050004
Latitude 37°37'35", Longitude 121°42'13" NAD27
Drainage area 38.2 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1913 Jan. 17, 1913 17.01 1973 Feb. 27, 1973 7.03 820
1914 Jan. 25, 1914 1,0001,2 1974 Dec. 27, 1973 6.16 228
1915 Feb. 02, 1915 6 5081 1975 Mar. 08, 1975 6.93 725
1916 Jan. 03, 1916 6451 1976 Oct. 30, 1975 5.51 57.0
1917 Feb. 25, 1917 3511 1977 Jan. 03, 1977 5.40 44.0
1918 Mar. 19, 1918 36.01 1978 Mar. 05, 1978 7.66 1,680
1919 Feb. 11, 1919 2381 1979 Feb. 22, 1979 6.67 205
1920 Mar. 22, 1920 59.01 1980 Feb. 19, 1980 9.14 1,210
1921 Jan. 18, 1921 106 1981 Jan. 29, 1981 4.52 146
1922 Feb. 10, 1922 543 1982 Jan. 05, 1982 7.55 1,140
1923 Dec. 12, 1922 74.0 1983 Jan. 24, 1983 8.80 2,250
1924 Jan. 29, 1924 0.90 1984 Dec. 25, 1983 7.86 396
1925 Feb. 13, 1925 36.0 1985 Mar. 28, 1985 6.12 83.0
1926 Feb. 13, 1926 422 1986 Feb. 19, 1986 10.44 1,660
1927 Feb. 16, 1927 154 1987 Feb. 13, 1987 6.41 129
1928 Mar. 27, 1928 89.0 1988 Jan. 17, 1988 5.82 47.0
1929 Feb. 04, 1929 18.0 1989 Dec. 24, 1988 5.49 20.0
1930 Mar. 05, 1930 304 1990 Feb. 16, 1990 5.82 47.0E 
1956 Dec. 23, 1955 1,8807 1991 Mar. 24, 1991 9.19 1,000
1964 Jan. 21, 1964 2.596 33.0 1992 Feb. 15, 1992 8.82 970
1965 Dec. 23, 1964 4.92 242 1993 Jan. 13, 1993 6.98 440
1966 Dec. 29, 1965 4.10 60.0 1994 Feb. 20, 1994 4.93 83.0
1967 Jan. 22, 1967 5.90 1,250 1995 Mar. 10, 1995 9.29 2,000
1968 Jan. 30, 1968 4.46 168 1996 Feb. 19, 1996 6.54 685
1969 Jan. 26, 1969 6.36 900 1997 Jan. 23, 1997 8.24 1,690
1970 Mar. 01, 1970 5.15 324 1998 Feb. 03, 1998 10.28 1,600
1971 Dec. 02, 1970 5.54 475 1999 Feb. 09, 1999 4.71 68
1972 Dec. 25, 1971 5.17 13.0 2000 Feb. 23, 2000 5.46 354
2001 Mar. 04, 2001 5.35 303
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Appendix G: Peak discharge data for gages used in regional analysis.
11176000 (continued)
Arroyo Mocho near Livermore, CA
• 6 -- Gage datum changed during this year
• 1 -- Discharge is a Maximum Daily Average 
• 2 -- Discharge is an Estimate
• 7 -- Discharge is an Historic Peak
• E -- Only Annual Maximum Peak available for this year
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Appendix G: Peak discharge data for gages used in regional analysis.
11176200 
Arroyo Mocho near Pleasanton, CA
Alameda County, California
Hydrologic Unit Code 18050004
Latitude 37°41'26", Longitude 121°52'20" NAD27
Drainage area 142 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1963 Feb. 01, 1963 8.60 1,760 1974 Dec. 27, 1973 11.07 917
1964 Jan. 21, 1964 3.07 150 1975 Mar. 21, 1975 10.53 682
1965 Jan. 07, 1965 4.89 265 1976 Feb. 29, 1976 8.79 62.0
1966 Dec. 29, 1965 3.51 164 1977 Jan. 02, 1977 9.03 119
1967 Jan. 22, 1967 6.65 1,070 1978 Jan. 17, 1978 11.17 969
1968 Jan. 30, 1968 31.003 505 1979 Jan. 15, 1979 9.87 434
1969 Jan. 26, 1969 14.63 1,070 1980 Feb. 19, 1980 11.87 2,220
1970 Jan. 21, 1970 12.07 407 1981 Jan. 27, 1981 9.69 374
1971 Nov. 29, 1970 12.50 622 1982 Jan. 05, 1982 13.97 4,330
1972 Dec. 25, 1971 9.62 165 1983 Jan. 24, 1983 13.73 3,980
1973 Jan. 18, 1973 12.47 1,700 1984 Dec. 24, 1983 10.73 917
1985 Feb. 08, 1985 9.71 385
• 3 -- Gage height at different site and(or) datum
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Appendix G: Peak discharge data for gages used in regional analysis.
11176200 (continued)
Arroyo Mocho near Pleasanton, CA
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Appendix G: Peak discharge data for gages used in regional analysis.
11176400 
Arroyo Valley below Lang Canyon near Livermore, CA
Alameda County, California
Hydrologic Unit Code 18050004
Latitude 37°33'41", Longitude 121°40'58" NAD27
Drainage area 130 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1964 Jan. 21, 1964 3.73 256 1986 Feb. 17, 1986 7.36 8,790
1965 Dec. 23, 1964 6.12 2,330 1987 Feb. 13, 1987 2.24 676
1966 Dec. 29, 1965 4.02 430 1988 Jan. 17, 1988 1.37 106
1967 Jan. 21, 1967 8.14 5,080 1989 Mar. 11, 1989 1.47 148
1968 Jan. 30, 1968 4.35 492 1990 Feb. 17, 1990 1.31 86.0E 
1969 Jan. 25, 1969 8.90 5,340 1991 Mar. 24, 1991 3.51 2,340
1970 Mar. 01, 1970 6.22 1,710 1992 Feb. 15, 1992 3.38 2,130
1971 Dec. 02, 1970 5.28 947 1993 Jan. 13, 1993 4.45 3,890
1972 Dec. 25, 1971 3.27 105 1994 Feb. 20, 1994 1.51 166
1973 Feb. 07, 1973 6.56 2,040 1995 Mar. 10, 1995 7.18 8,490
1974 Apr. 01, 1974 5.53 1,130 1996 Feb. 19, 1996 4.58 4,110
1975 Mar. 07, 1975 5.80 1,350 1997 Jan. 23, 1997 5.27 5,280
1976 Mar. 02, 1976 1.076 8.20 1998 Feb. 03, 1998 6.73 7,750
1977 Jan. 03, 1977 1.05 7.00 1999 Feb. 09, 1999 3.01 1,570
1978 Jan. 16, 1978 4.13 3,470 2000 Feb. 13, 2000 4.25 3,560
1979 Feb. 22, 1979 2.59 989 2001 Mar. 05, 2001 2.82 1,320
1980 Feb. 19, 1980 5.40 5,710 2002 Dec. 29, 2001 1.97 448
1981 Jan. 29, 1981 2.37 685 2003 Dec. 16, 2002 4.27 3,590
1982 Jan. 05, 1982 6.22 7,030 2004 Feb. 25, 2004 3.53 2,370
1983 Jan. 24, 1983 6.04 6,660 2005 Dec. 31, 2004 2.67 1,1306 
1984 Dec. 25, 1983 3.26 1,940 2006 Dec. 31, 2005 3.98 3,1106 
1985 Feb. 08, 1985 1.99 470 2007 Feb. 26, 2007 1.80 3286 
2008 Jan. 26, 2008 4.65 4,6206 
• 6 -- Gage datum changed during this year
• 6 -- Discharge affected by Regulation or Diversion 
• E -- Only Annual Maximum Peak available for this year
258
 
 
  
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix G: Peak discharge data for gages used in regional analysis.
11176400 (continued)
Arroyo Valley below Lang Canyon near Livermore, CA
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Appendix G: Peak discharge data for gages used in regional analysis.
11180500 
Dry Creek at Union City, CA
Alameda County, California
Hydrologic Unit Code 18050004
Latitude 37°36'22", Longitude 122°01'22" NAD27
Drainage area 9.39 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1917 Feb. 24, 1917 87.0 1982 Feb. 15, 1982 4.00 637D 
1918 Mar. 19, 1918 22.51 1983 Jan. 26, 1983 5.14 1,330D 
1919 Feb. 10, 1919 480 1984 Nov. 24, 1983 3.43 380
1959 Sep. 18, 1959 6.40 1985 Feb. 08, 1985 2.63 109
1960 Feb. 08, 1960 151 1986 Feb. 18, 1986 4.59 965
1961 Nov. 26, 1960 1.73 3.90 1987 Feb. 13, 1987 3.26 313
1962 Feb. 14, 1962 3.50 345 1988 Jan. 17, 1988 2.13 25.0
1963 Oct. 13, 1962 5.27 930 1989 Mar. 25, 1989 1.99 15.0
1964 Jan. 20, 1964 2.44 54.0 1990 Nov. 25, 1989 1.72 4.00E 
1965 Jan. 05, 1965 5 545 1991 Mar. 26, 1991 2.53 86.0
1966 Jan. 30, 1966 2.17 29.0 1992 Feb. 14, 1992 2.68 121
1967 Jan. 30, 1967 3.75 522 1993 Jan. 13, 1993 3.79 537
1968 Jan. 30, 1968 2.50 79.0 1994 Feb. 20, 1994 2.44 66.0
1969 Jan. 25, 1969 3.78 536 1995 Jan. 09, 1995 5.32 1,680
1970 Jan. 21, 1970 4.14 710 1996 Jan. 27, 1996 3.67 441
1971 Dec. 04, 1970 2.81 158 1997 Jan. 02, 1997 4.00 614
1972 Feb. 05, 1972 1.65 2.60 1998 Feb. 03, 1998 5.15 1,500
1973 Jan. 16, 1973 4.37 834 1999 Feb. 07, 1999 3.69 451
1974 Apr. 01, 1974 4.02 650 2000 Feb. 13, 2000 3.91 564
1975 Mar. 25, 1975 3.20 313 2001 Feb. 24, 2001 2.22 37
1976 Oct. 29, 1975 1.72 3.80 2002 Dec. 30, 2001 3.00 188
1977 Jan. 03, 1977 1.62 2.20 2003 Dec. 19, 2002 3.11 221
1978 Jan. 14, 1978 3.35 347 2004 Jan. 01, 2004 3.67 441
1979 Jan. 11, 1979 3.11 258 2005 Mar. 23, 2005 3.41 328
1980 Jan. 13, 1980 3.69 494 2006 Mar. 25, 2006 3.71 462
1981 Mar. 21, 1981 2.51 82.0 2007 Feb. 26, 2007 3.19 249
• 5 -- Gage height is an estimate
• 1 -- Discharge is a Maximum Daily Average 
• D -- Base Discharge changed during this year
• E -- Only Annual Maximum Peak available for this year
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Appendix G: Peak discharge data for gages used in regional analysis.
11180500 (continued)
Dry Creek at Union City, CA
261
 
 
  
 
 
 
 
 
   
     
   
 
 
  
 
 
 
 
 
 
     
     
     
    
    
    
     
     
    
    
    
    
    
     
    
    
    
    
    
    
    
    
    
    
 
 
  
 
 
 
 
 
 
    
    
    
     
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
     
     
    
     
     
    
 
 
   
    
 
Appendix G: Peak discharge data for gages used in regional analysis.
11180700 
Alameda Creek Flood Channel at Union City, CA
Alameda County, California
Hydrologic Unit Code 18050004
Latitude 37°35'09", Longitude 122°02'50" NAD27
Drainage area 639 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1959 Feb. 16, 1959 3,700 1983 Jan. 24, 1983 16.70 16,800
1960 Feb. 09, 1960 1,600 1984 Nov. 24, 1983 13.53 7,920
1961 1961 0.00 1985 Feb. 08, 1985 12.31 5,530
1962 Feb. 15, 1962 12.66 3,030 1986 Feb. 19, 1986 18.44 22,100
1963 Feb. 01, 1963 20.40 10,500 1987 Feb. 13, 1987 12.74 5,710
1964 Jan. 22, 1964 10.46 1,100 1988 Jan. 16, 1988 10.39 2,240
1965 Dec. 23, 1964 15.98 4,580 1989 Nov. 23, 1988 10.51 1,830
1966 Dec. 29, 1965 9.54 739 1990 Feb. 16, 1990 7.83 2,4906 
1967 Jan. 22, 1967 15.20 9,150 1991 Mar. 24, 1991 10.09 3,5006 
1968 Jan. 30, 1968 9.08 2,110 1992 Feb. 15, 1992 10.74 3,1906 
1969 Jan. 19, 1969 12.51 4,760 1993 Jan. 13, 1993 15.20 10,5006 
1970 Jan. 21, 1970 12.38 5,530 1994 Feb. 20, 1994 10.87 2,9106 
1971 Nov. 29, 1970 13.90 5,3003 1995 Jan. 09, 1995 17.57 18,6006 
1972 Dec. 26, 1971 7.19 154 1996 Feb. 21, 1996 15.67 9,6106 
1973 Jan. 18, 1973 15.20 6,130 1997 Jan. 26, 1997 16.40 11,6006 
1974 Nov. 06, 1973 14.35 5,470 1998 Feb. 03, 1998 20.43 25,8006 
1975 Mar. 22, 1975 13.53 4,280 1999 Feb. 09, 1999 14.23 7,4206 
1976 Mar. 02, 1976 7.93 998 2000 Feb. 14, 2000 13.98 6,9006 
1977 Jan. 03, 1977 8.18 1,320 2001 Jan. 25, 2001 8.85 1,2906 
1978 Jan. 16, 1978 10.71 3,430 2002 Dec. 02, 2001 11.13 3,1806 
1979 Jan. 15, 1979 9.65 2,300 2003 Dec. 16, 2002 16.60 13,3006 
1980 Feb. 19, 1980 14.71 10,900 2004 Feb. 25, 2004 10.90 2,9306 
1981 Jan. 29, 1981 9.08 1,710 2005 Dec. 31, 2004 13.12 5,7806 
1982 Mar. 31, 1982 15.81 14,100 2006 Dec. 31, 2005 17.37 15,5006 
2007 Feb. 26, 2007 12.55 4,0706 
• 3 -- Discharge affected by Dam Failure 
• 6 -- Discharge affected by Regulation or Diversion 
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Appendix G: Peak discharge data for gages used in regional analysis.
11180700 (continued)
Alameda Creek Flood Channel at Union City, CA
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Appendix G: Peak discharge data for gages used in regional analysis.
11180750
Alameda Creek at Union City, CA
Alameda County, California
Hydrologic Unit Code 18050004
Latitude 37°35'46", Longitude 122°03'15" NAD27
Drainage area 653 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1959 Feb. 16, 1959 206 1966 Nov. 24, 1965 11.46 233
1960 Feb. 09, 1960 260 1967 Jan. 21, 1967 10.37 98.0
1961 1961 0.00 1968 Apr. 21, 1968 9.87 37.0
1962 Feb. 15, 1962 13.08 394 1969 Jan. 25, 1969 9.41 1.80
1963 Feb. 01, 1963 19.25 1,770 1970 Jan. 21, 1970 10.83 37.0
1964 Jan. 22, 1964 11.11 187 1971 Nov. 29, 1970 11.39 52.0
1965 Dec. 23, 1964 15.98 1,070 1972 Dec. 02, 1971 10.28 14.0
1973 Feb. 27, 1973 11.81 102
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Appendix G: Peak discharge data for gages used in regional analysis.
11180960 
Cull Creek above Cull C Reservoir near Castro Valley, CA
Alameda County, California
Hydrologic Unit Code 18050004
Latitude 37°43'04", Longitude 122°03'12" NAD27
Drainage area 5.79 square miles
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
Water
Year Date
Gage
Height
(feet)
Stream-
flow
(cfs)
1979 Feb. 21, 1979 2.92 274 1993 Jan. 13, 1993 6.14 953
1980 Jan. 13, 1980 4.28 638 1994 Feb. 19, 1994 1.98 50
1981 Jan. 28, 1981 2.07 79 1995 Jan. 09, 1995 4.50 477
1982 Jan. 05, 1982 8.71 1,690 1996 Feb. 21, 1996 4.14 391
1983 Mar. 13, 1983 7.36 1,300 1997 Jan. 02, 1997 7.16 1,270
1984 Nov. 24, 1983 4.32 373 1998 Feb. 03, 1998 8.21 1,560
1985 Feb. 08, 1985 4.08 315 1999 Feb. 07, 1999 4.99 683
1986 Feb. 18, 1986 6.15 956 2000 Feb. 13, 2000 5.57 841
1987 Feb. 13, 1987 4.11 322 2001 Feb. 23, 2001 301,2 
1988 Jan. 16, 1988 2.41 46 2002 Dec. 30, 2001 2.87 197
1989 Mar. 25, 1989 2.58 67 2003 Dec. 16, 2002 5.92 842
1990 Feb. 16, 1990 1.41 7.2E 2004 Feb. 25, 2004 4.36 634
1991 Mar. 26, 1991 2.47 99 2005 Mar. 23, 2005 2.82 287
1992 Feb. 12, 1992 3.09 186 2006 Dec. 31, 2005 5.62 967
2007 Feb. 26, 2007 2.31 182
• 1 -- Discharge is a Maximum Daily Average 
• 2 -- Discharge is an Estimate
• E -- Only Annual Maximum Peak available for this year
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Appendix G: Peak discharge data for gages used in regional analysis.
11180960 (continued)
Cull Creek above Cull C Reservoir near Castro Valley, CA
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Appendix H: Stations used in regional skew analysis for developing a generalized 
skew coefficient to be weighted with Scott Creek above Little Creek 11161900
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Appendix H: Stations used in regional skew analysis for developing a generalized 
skew coefficient to be weighted with Scott Creek above Little Creek 11161900
Gaging station location and skew
268
Appendix H: Stations used in regional skew analysis for developing a generalized skew coefficient to be weighted with Scott Creek above Little Creek near Davenport 11161900 
* not used in final analysis 
NAD27 PERIOD OF NO. PEAKS WY NOT USED UNADJUSTED LOW OUT HIGH OUT PEAKS REMOVED NO. PEAKS STATION LOW OUT ADDITONAL NO. PEAKS USED STATION FINAL STAT 
STAT NO. STATION NAME LAT LONG RECORD IN RECORD (REG, URB, AUTO LOW) STAT SKEW THRESHOLD THRESHOLD USING 17B USED SKEW THRESHOLD PEAKS REMOVED IN FINAL ANALYSIS SKEW Cb SKEW
  11143250 Carmel R nr Carmel 36 32 21 121 52 46 1963 2008 46 -0.870 93 57,259 1976, 77, 88, 89 42 -0.870 1000 1964, 66, 68, 71, 72, 85 31 -0.104 1.194 -0.124 
87, 90, 94, 2002, 07
  11152540 El Toro Ck nr Speckels 36 35 00 121 42 50 1962 2001 40 -0.326 1 6,071 40 -0.326 3 1964 39 -0.210 1.154 -0.242
  11152600 Gabilan Ck nr Salinas 36 45 21 121 36 34 1971 2008 38 1982 -0.362 9 3,473 37 -0.362 37 -0.362 1.162 -0.421 
*11152900 Cedar Ck nr Bell Station 37 03 00 121 19 35 1962 1982 21 -1.857 109 4,458 1968, 72, 77, 76 17 -0.367 120 1971 16 0.181 1.375 0.249
   11153700 Pajaro R nr Gilroy 36 56 54 121 30 39 1960 1981 22 -0.958 4 145,282 22 -0.958 100 1961, 68, 72, 76, 77 17 0.154 1.353 0.208
   11153900 Uvas Ck ab Uvas Res, nr Morgan Hill 37 05 34 121 43 02 1962 1982 21 -1.848 1,152 7,703 1972, 76, 77 18 -0.180 1500 1966, 71 18 0.421 1.333 0.561 
*11154000 Uvas Ck nr Morgan Hill 37 04 00 121 41 30 1931 1957 27 -0.392 230 24,445 27 -0.392 500 1931, 48 25 -0.020 1.240 -0.025
   11154100 Bodfish Ck nr Gilroy 37 00 15 121 39 58 1960 1982 23 -1.036 27 3,409 1976, 77 21 -0.614 27 21 -0.614 1.286 -0.789
   11157500 Tres Pinos Ck nr Tres Pinos 36 45 57 121 17 55 1938 57 1938 -0.524 3 121,374 56 -0.524 20 1947, 61, 2007 53 -0.039 1.113 -0.043 
1940 1983 
1997 2008
   11158600 San Benito R at Hwy 156 nr Hollister 36 51 07 121 25 44 1971 2008 38 2002 -0.650 0 763,945 37 -0.650 95 1976, 77, 81, 88, 89 30 0.115 1.200 0.138 
90, 2007
   11159000 Pajaro R at Chittenden 36 54 01 121 35 48 1938 70 1938 -0.924 47 175,353 1961, 77 67 -0.807 300 1948, 68, 72, 76, 88 60 -0.272 1.100 -0.299 
1940 2008 89, 90
   11159200 Corralitos Ck at Freedom 36 56 22 121 46 10 1956 2007 52 1978- 2007 -0.836 34 14,212 22 -0.836 200 1961, 66, 72, 76, 77 17 -0.436 1.353 -0.590 
*11159690 Aptos Ck nr Aptos 37 00 06 121 54 18 1972 1983 12 -0.643 7 13,428 12 -0.643 12 -0.643 1.500 -0.965 
*11159700 Aptos Ck at Aptos 36 58 35 121 54 05 1959 1972 14 -0.895 15 8,245 14 -0.895 100 1961, 66, 72 11 -0.249 1.545 -0.385
   11160000 Soquel Ck at Soquel 36 59 29 121 57 17 1951 2008 59 -0.718 279 26,746 1961, 76, 77 56 -0.275 400 1972 55 -0.154 1.109 -0.171
   11160020 San Lorenzo R nr Boulder City 37 12 24 122 08 38 1969 1992 25 -0.632 5 5,574 25 -0.632 20 1976, 77 23 -0.545 1.261 -0.687 
1997
   11160060 Bear Ck at Boulder Ck 37 07 40 122 06 57 1978 1992 16 -0.051 76 9,697 16 -0.051 16 -0.051 1.375 -0.070 
1997
   11160070 Boulder Ck at Boulder Ck 37 07 36 122 07 18 1977 1992 17 -0.309 181 5,105 1977 16 -0.309 16 -0.309 1.375 -0.425 
1997
   11160300 Zayante Ck at Zayante 37 05 10 122 02 45 1958 1992 36 -0.884 15 32,308 36 -0.884 300 1961, 66, 72, 76, 77 27 -0.363 1.222 -0.444 
1997 81, 88, 89, 90 
*11160430 Bean Ck ar Scotts Valley 37 03 19 122 02 25 1989 2007 19 2003 -0.844 52 5,807 18 -0.844 18 -0.844 1.333 -1.125
   11160500 San Lorenzo R at Big Trees 37 02 40 122 04 17 1937 2008 72 -0.653 248 109,009 72 -0.653 2000 1939, 44, 47, 48, 61, 66 58 -0.367 1.103 -0.405 
72, 76, 77, 88, 89, 90 
2001, 07
   11161500 Branciforte Ck at Santa Cruz 36 59 10 122 00 48 1941 1943 19 -0.230 189 11,870 19 -0.230 19 -0.230 1.316 -0.303 
1953 1968
   11161800 San Vicente Ck nr Davenport 37 03 19 122 10 52 1970 1983 14 -0.057 6 4,461 14 -0.057 14 -0.057 1.429 -0.081
   11161900 Scott Creek above Little Creek 37 03 51 122 13 42 20 -0.393 72 11,723 20 -0.393 250 1939, 61, 66, 72 16 0.820 1.375 1.128
   11162500 Pescadero Ck nr Pescadero 37 15 39 122 19 40 1952 2008 57 -0.740 130 33,399 1976, 77 55 -0.530 300 1961, 72 53 -0.238 1.113 -0.265 
*11162540 Butano Ck nr Pescadero 37 14 01 122 21 56 1962 1974 13 -2.111 699 1,990 1966, 71, 72 10 -1.144 10 -1.144 1.600 -1.830
   11162570 San Gregorio Ck at San Gregorio 37 19 33 122 23 08 1970 1995 32 1977 -0.602 600 11,085 1972, 76 29 0.003 29 0.003 1.207 0.004 
1997 
2002 2005 
2008
   11162630 Pilarcitos Ck at Half Moon Bay 37 28 00 122 25 59 1967 2008 42 -0.606 47 8,084 42 -0.606 300 1972, 77, 76, 81, 90 34 0.475 1.176 0.559 
94, 2001, 07
   11162800 Redwood Ck nr Menlo Park 37 26 58 122 13 57 1960 1997 38 -0.733 38 1,144 1961 37 -0.733 200 1961, 64, 65, 68, 72, 76 23 0.115 1.261 0.145 
77, 79, 81, 84, 88, 89 
90, 91, 94 
*11162900 Sharon Ck nr Menlo Park 37 25 45 122 13 02 1959 1969 11 -0.543 20 120 11 -0.543 30 1959, 60, 61, 65 7 -0.265 1.857 -0.492
   11164500 San Francisquito Ck at Stanford University 37 25 24 122 11 18 1932 1941 68 -1.048 201 14,105 1931, 39, 57, 61, 76, 77 62 -0.290 550 1954, 89, 90, 2007 58 -0.220 1.103 -0.243 
1951 2007
   11166000 Matadero Ck at Palo Alto 37 25 18 122 08 04 1953 1991 41 1993- 2007 -0.833 23 4,041 39 -0.833 60 1954, 57, 61 36 -0.255 1.167 -0.298
   11169500 Saratoga Ck at Saratoga 37 15 16 122 02 18 1934 2007 75 -0.066 20 7,585 75 -0.066 105 1947, 76, 77, 89, 2007 70 0.137 1.086 0.149
   11170000 Coyote Ck nr Madrone 37 10 06 121 38 55 1903 80 1936- 1987 -0.932 3 186,172 28 -0.932 2200 1908, 12, 18, 20, 24 18 -0.375 1.333 -0.500 
1905 1912 25, 29, 31, 33, 34 
1917 1935 
*11171500 Coyote Ck nr Edenvale 37 16 15 121 47 47 1917 1934 18 1935- 1962 -0.825 7 150,673 18 -0.825 340 1924, 29, 31 15 -0.675 1.400 -0.945
   11172100 Upper Penitencia Ck at San Jose 37 23 43 121 49 38 1958 28 -1.305 45 4,781 1972, 76, 77 25 -0.285 150 1964, 66, 87 22 -0.053 1.273 -0.067 
1962 1987 
1997
   11176000 Arroyo Mocho nr Livermore 37 37 35 121 42 13 1964 2001 38 -0.371 4 13,728 38 -0.371 38 -0.371 1.158 -0.430
   11176200 Arroyo Mocho nr Pleasanton 37 41 26 121 52 20 1963 1985 23 -0.076 39 8,879 23 -0.076 200 1964, 66, 72, 76, 77 18 0.265 1.333 0.353
   11176400 Arroyo Valle Blw Lang Cyn nr Livermore 37 33 41 121 40 58 1964 2004 41 2005- 2007 -0.720 40 50,605 1976, 77 39 -0.646 450 1966, 72, 88, 89, 90, 94 32 -0.452 1.188 -0.537 
2002
   11180500 Dry Ck at Union City 37 36 22 122 01 22 1917 1919 52 -1.038 1 21,110 52 -1.038 20 1959, 61, 72, 76, 77 47 -0.752 1.128 -0.848 
1959 2007 89, 90
   11180700 Alameda Ck Flood Channel at Union City 37 35 09 122 02 50 1959 1989 49 1971 -0.050 432 51,077 1961, 72 28 -0.050 28 -0.050 1.214 -0.061 
1990- 2007 
*11180750 Alameda Ck at Union City 37 35 46 122 03 15 1959 1973 15 0.027 8 2,927 1961, 69 13 0.027 45 1968, 70, 72 10 0.130 1.600 0.208
   11180960 Cull Ck ab Cull Ck Res nr Castro Valley 37 43 04 122 03 12 1979 2007 29 -0.606 19 6,328 1990 28 -0.606 230 1981, 88, 89, 91, 92, 94 19 -0.561 1.316 -0.738 
2001, 02, 07 
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Appendix I: PEAKFQ frequency output using regional data
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Appendix I: PEAKFQ frequency output using regional data
No low outlier threshold
U. S. GEOLOGICAL SURVEY
ANNUAL PEAK FLOW FREQUENCY ANALYSIS
Following Bulletin 17-B Guidelines
Program peakfq    
(Version 4.1, February, 2002)                                                           
--- PROCESSING DATE/TIME ---
2009 APR 27 22:20:18
--- PROCESSING OPTIONS ---
Plot option  = Graphics device   
Basin char output  = None          
Print option  = Yes
Debug print  = No 
Input peaks listing = Long 
Input peaks format  = WATSTORE peak file  
U. S. GEOLOGICAL SURVEY                              
ANNUAL PEAK FLOW FREQUENCY ANALYSIS                        
Following Bulletin 17-B Guidelines                         
Program peakfq                                   
(Version 4.1, February, 2002)                         
Station - 11161900  SCOTT C AB LITTLE C NR DAVENPORT CA             
2009 APR 27 22:20:18
I N P U T  D A T A  S U M M A R Y
Number of peaks in record  =  20
Peaks not used in analysis  =  0
Systematic peaks in analysis  =  20
Historic peaks in analysis  =  0
Years of historic record  =  0
Generalized skew  =   -0.240
Standard error of generalized skew  =  0.200
Skew option  =  WEIGHTED  
Gage base discharge  =  0.0
User supplied high outlier threshold =   --
User supplied low outlier criterion  =   --
Plotting position parameter   =  0.00
*********  NOTICE  -- Preliminary machine computations.  *********     
*********  User responsible for assessment and interpretation.  *********     
WCF134I-NO SYSTEMATIC PEAKS WERE BELOW GAGE BASE.  0.0
WCF195I-NO LOW OUTLIERS WERE DETECTED BELOW CRITERION.  72.0
WCF163I-NO HIGH OUTLIERS OR HISTORIC PEAKS EXCEEDED HHBASE.  11723.0
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Appendix I: PEAKFQ frequency output using regional data
No low outlier threshold (continued)
Station - 11161900  SCOTT C AB LITTLE C NR DAVENPORT CA             
2009 APR 27 22:20:18
ANNUAL FREQUENCY CURVE PARAMETERS -- LOG-PEARSON TYPE III 
FLOOD BASE  LOGARITHMIC         
EXCEEDANCE  STANDARD          
DISCHARGE PROBABILITY  MEAN  DEVIATION  SKEW 
SYSTEMATIC RECORD  0.0  1.0000  2.9633  0.4636     -0.393
BULL.17B ESTIMATE  0.0  1.0000  2.9633  0.4636     -0.259
ANNUAL FREQUENCY CURVE -- DISCHARGES AT SELECTED EXCEEDANCE PROBABILITIES
ANNUAL  'EXPECTED  95-PCT CONFIDENCE LIMITS
EXCEEDANCE  BULL.17B  SYSTEMATIC PROBABILITY'  FOR BULL. 17B ESTIMATES
PROBABILITY  ESTIMATE  RECORD  ESTIMATE  LOWER  UPPER
0.9950  45.4  39.7  28.2  13.8  93.7
0.9900  62.7  56.6  43.7  21.3  122.1
0.9500  147.3  142.1  125.9  65.8  249.0
0.9000  227.9  225.4  207.2  115.6  362.7
0.8000  380.2  384.2  362.8  219.9  574.3
0.5000  962.2  985.3  962.2  642.3  1452.0
0.2000  2281.0  2289.0  2372.0  1507.0  3969.0
0.1000  3492.0  3424.0  3761.0  2211.0  6771.0
0.0400  5397.0  5117.0  6151.0  3222.0  11860.0
0.0200  7078.0  6535.0      8470.0  4052.0  16910.0
0.0100  8972.0  8065.0  11340.0  4941.0  23110.0
0.0050  11080.0  9700.0  14860.0  5889.0  30570.0
0.0020  14220.0  12010.0  20730.0  7233.0  42580.0
0.6667  603.1  (  1.50-year flood )
0.4292  1164.6  (  2.33-year flood )
Station - 11161900  SCOTT C AB LITTLE C NR DAVENPORT CA             
2009 APR 27 22:20:18
I N P U T  D A T A  L I S T I N G
WATER YEAR  DISCHARGE  CODES  WATER YEAR  DISCHARGE  CODES 
1937  1050.0  1965  1590.0          
1939  149.0  1966  229.0          
1940  7240.0  1967  1900.0          
1941  1440.0  1968  995.0          
1959  806.0  1969  1180.0          
1960    500.0  1970  1420.0          
1961  122.0  1971  810.0          
1962  1970.0  1972  170.0          
1963  1560.0  1973  1550.0          
1964  720.0  1982  4220.0          
Explanation of peak discharge qualification codes
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Appendix I: PEAKFQ frequency output using regional data
No low outlier threshold (continued)
PEAKFQ  WATSTORE
CODE  CODE  DEFINITION
D  3  Dam failure, non-recurrent flow anomaly
G  8  Discharge greater than stated value
X  3+8 Both of the above
L  4  Discharge less than stated value
K  6 OR C  Known effect of regulation or urbanization
H  7  Historic peak
Station - 11161900  SCOTT C AB LITTLE C NR DAVENPORT CA     
2009 APR 27 22:20:18
EMPIRICAL FREQUENCY CURVES -- WEIBULL PLOTTING POSITIONS
WATER  RANKED  SYSTEMATIC  BULL.17B
YEAR  DISCHARGE  RECORD  ESTIMATE
1940  7240.0  0.0476  0.0476 
1982  4220.0  0.0952  0.0952 
1962  1970.0  0.1429  0.1429 
1967  1900.0  0.1905  0.1905 
1965  1590.0  0.2381  0.2381 
1963  1560.0  0.2857  0.2857 
1973  1550.0  0.3333  0.3333 
1941  1440.0  0.3810  0.3810 
1970  1420.0  0.4286       0.4286 
1969  1180.0  0.4762  0.4762 
1937  1050.0  0.5238  0.5238 
1968  995.0  0.5714  0.5714 
1971  810.0  0.6190  0.6190 
1959   806.0  0.6667  0.6667 
1964  720.0  0.7143  0.7143 
1960  500.0  0.7619  0.7619 
1966  229.0  0.8095  0.8095 
1972  170.0  0.8571  0.8571 
1939  149.0  0.9048  0.9048 
1961  122.0  0.9524  0.9524 
U. S. GEOLOGICAL SURVEY                              
ANNUAL PEAK FLOW FREQUENCY ANALYSIS                        
Following Bulletin 17-B Guidelines                         
Program peakfq      
(Version 4.1, February, 2002)                         
End PEAKFQ analysis.
Stations processed :  1
Number of errors  :  0
Stations skipped  :  0
Station years  :  20
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Appendix I: PEAKFQ frequency output using regional data
Low outlier threshold of 250 ft3/s
U. S. GEOLOGICAL SURVEY
ANNUAL PEAK FLOW FREQUENCY ANALYSIS
Following Bulletin 17-B Guidelines
Program peakfq    
(Version 4.1, February, 2002)
--- PROCESSING DATE/TIME ---
2009 MAR 13 15:04:02
--- PROCESSING OPTIONS ---
Plot option  = Graphics device   
Basin char output  = None          
Print option  = Yes
Debug print  = No 
Input peaks listing = Long 
Input peaks format  = WATSTORE peak file  
U. S. GEOLOGICAL SURVEY                              
ANNUAL PEAK FLOW FREQUENCY ANALYSIS                        
Following Bulletin 17-B Guidelines                         
Program peakfq                                   
(Version 4.1, February, 2002)                         
Station - 11161900  SCOTT C AB LITTLE C NR DAVENPORT CA             
2009 MAR 13 15:04:02
I N P U T  D A T A  S U M M A R Y
Number of peaks in record  =  20
Peaks not used in analysis  =  0
Systematic peaks in analysis  =  20
Historic peaks in analysis  =  0
Years of historic record  =  0
Generalized skew  =   -0.240
Standard error of generalized skew  =  0.200
Skew option  =  WEIGHTED  
Gage base discharge  =  0.0
User supplied high outlier threshold =   --
User supplied low outlier criterion  =  250.0     
Plotting position parameter  =  0.00
*********  NOTICE  -- Preliminary machine computations.  *********     
*********  User responsible for assessment and interpretation.  *********     
WCF134I-NO SYSTEMATIC PEAKS WERE BELOW GAGE BASE.  0.0
*WCF191I-USER LOW-OUTLIER CRITERION SUPERSEDES 17B.  250.0  72.0
WCF198I-LOW OUTLIERS BELOW FLOOD BASE WERE DROPPED.  4  250.0
WCF163I-NO HIGH OUTLIERS OR HISTORIC PEAKS EXCEEDED HHBASE.  10468.7
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Appendix I: PEAKFQ frequency output using regional data
Low outlier threshold of 250 ft3/s (continued)
Station - 11161900  SCOTT C AB LITTLE C NR DAVENPORT CA             
2009 MAR 13 15:04:02
ANNUAL FREQUENCY CURVE PARAMETERS -- LOG-PEARSON TYPE III 
FLOOD BASE               LOGARITHMIC         
EXCEEDANCE  STANDARD          
DISCHARGE PROBABILITY  MEAN  DEVIATION  SKEW 
SYSTEMATIC RECORD  0.0  1.0000  2.9633  0.4636     -0.393
BULL.17B ESTIMATE  250.0  0.8000  3.0646  0.3143     -0.125
ANNUAL FREQUENCY CURVE -- DISCHARGES AT SELECTED EXCEEDANCE PROBABILITIES
ANNUAL  'EXPECTED  95-PCT CONFIDENCE LIMITS
EXCEEDANCE  BULL.17B  SYSTEMATIC PROBABILITY'  FOR BULL. 17B ESTIMATES
PROBABILITY  ESTIMATE  RECORD  ESTIMATE  LOWER  UPPER
0.9950          -- 39.7          -- -- --
0.9900          -- 56.6          -- -- --
0.9500         -- 142.1          -- -- --
0.9000          -- 225.4          -- -- --
0.8000          -- 384.2          -- -- --
0.5000  1178.0  985.3     1178.0  894.6  1555.0
0.2000  2142.0  2289.0  2203.0  1618.0  3116.0
0.1000  2904.0  3424.0  3065.0  2127.0  4564.0
0.0400  3991.0  5117.0  4398.0  2798.0 6879.0
0.0200  4884.0  6535.0  5595.0  3318.0  8964.0
0.0100  5844.0  8065.0  6996.0  3854.0  11360.0
0.0050  6875.0  9700.0  8642.0  4407.0  14090.0
0.0020  8349.0  12010.0  11280.0  5169.0  18250.0
0.6667  860.4  (  1.50-year flood )
0.4292  1340.4  (  2.33-year flood )
Station - 11161900  SCOTT C AB LITTLE C NR DAVENPORT CA             
2009 MAR 13 15:04:02
I N P U T  D A T A  L I S T I N G
WATER YEAR  DISCHARGE  CODES  WATER YEAR  DISCHARGE  CODES 
1937  1050.0  1965  1590.0          
1939  149.0  1966  229.0          
1940  7240.0  1967  1900.0          
1941  1440.0  1968  995.0          
1959  806.0  1969  1180.0          
1960  500.0  1970  1420.0          
1961  122.0  1971  810.0          
1962  1970.0    1972  170.0          
1963  1560.0  1973  1550.0          
1964  720.0  1982  4220.0          
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Appendix I: PEAKFQ frequency output using regional data
Low outlier threshold of 250 ft3/s (continued)
Explanation of peak discharge qualification codes
PEAKFQ  WATSTORE
CODE  CODE  DEFINITION
D  3  Dam failure, non-recurrent flow anomaly
G  8  Discharge greater than stated value
X  3+8  Both of the above
L  4  Discharge less than stated value
K  6 OR C  Known effect of regulation or urbanization
H  7  Historic peak
Station - 11161900  SCOTT C AB LITTLE C NR DAVENPORT CA             
2009 MAR 13 15:04:02
EMPIRICAL FREQUENCY CURVES -- WEIBULL PLOTTING POSITIONS
WATER  RANKED  SYSTEMATIC  BULL.17B
YEAR  DISCHARGE  RECORD  ESTIMATE
1940  7240.0  0.0476  0.0476 
1982  4220.0  0.0952  0.0952 
1962  1970.0  0.1429  0.1429 
1967  1900.0  0.1905  0.1905 
1965  1590.0  0.2381  0.2381 
1963  1560.0  0.2857  0.2857 
1973  1550.0  0.3333  0.3333 
1941  1440.0  0.3810      0.3810 
1970  1420.0  0.4286  0.4286 
1969  1180.0  0.4762  0.4762 
1937  1050.0  0.5238  0.5238 
1968  995.0  0.5714  0.5714 
1971  810.0  0.6190  0.6190 
1959  806.0  0.6667  0.6667 
1964  720.0  0.7143  0.7143 
1960  500.0  0.7619  0.7619 
1966  229.0  0.8095  0.8095 
1972  170.0  0.8571  0.8571 
1939  149.0  0.9048  0.9048 
1961  122.0  0.9524  0.9524 
U. S. GEOLOGICAL SURVEY                              
ANNUAL PEAK FLOW FREQUENCY ANALYSIS                        
Following Bulletin 17-B Guidelines                     
Program peakfq                                   
(Version 4.1, February, 2002)                         
End PEAKFQ analysis.
Stations processed :  1
Number of errors  :  0
Stations skipped  :  0
Station years  :  20
CARD types 4, 2, and * are ignored                                             
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Appendix J: Gage locations, output data, and procedures for two-station
comparison
[Calculations are based on equations and tables in attachment located at the end of Appendix J
(from Appendix 7, Bulletin 17B, Interagency Advisory Committee on Water Data, 1982)]
List of Variables
N1 Number of years when peak flows were concurrently recorded for long-
term and short-term gaging stations (concurrent period)
N2 Number of years when peak flows were recorded for the long-term gaging 
station but not recorded for the short-term gaging station (nonconcurrent
period)
N3 Number of years of peak-flow data for the short-term gaging station
Ne Equivalent years of peak-flow data of the adjusted mean
Qx Peak flows for the long-term gaging station
X Logarithm of peak flows for the long-term gaging station
-X 1 Mean logarithm of peak flows for the long-term gaging station for the 
concurrent period
-X 2 Mean logarithm of peak flows for the long-term gaging station for the 
nonconcurrent period
-X 3 Mean logarithm of peak flows for the long-term gaging station for the 
entire period
Qy Peak flows for the short-term gaging station
Y Logarithm of peak flows for the short-term gaging station
-Y Adjusted mean logarithm of peak flows for the short-term gaging station
-Y 1 Mean logarithm of peak flows for the short-term gaging station for the 
concurrent period
-Y 3 Mean logarithm of peak flows for the short-term gaging station for the 
entire period
Sx1 Standard deviation of logarithm of peak flows for the long-term gaging 
station for the concurrent period
Sx2 Standard deviation of logarithm of peak flows for the long-term gaging 
station for the nonconcurrent period
Sy Adjusted standard deviation of logarithm of peak flows for the short-term
gaging station
Sy1 Standard deviation of logarithm of peak flows for the short-term gaging 
station for the concurrent period
Sy3 Standard deviation of logarithm of peak flows for the short-term gaging 
station for the entire period
b Slope of regression line
r Correlation coefficient of the peak flows for the paired gaging stations for
the concurrent period
301
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Appendix J: Gage locations, output data, and procedures for two-station
comparison
11157500
Descriptive statistics
N1 = 16 (1937, 1940-41, 1959–60, 1962-65, 1967-1971, 1973, 1982)
N2 = 36 (1942-46, 1949-58, 1966, 1972, 1974-81, 1983, 1958, 1997-2006, 2008)
N3 = 16 (1937, 1940-1941, 1959–60, 1962-65, 1967-71, 1973, 1982)
Ne = 15.8
-X 1 = 3.0097
-X 2 = 2.9306
-X 3 = 2.9345
-Y = 3.1452
-Y 1 = 3.1510
-Y 3 = 3.1510
Sx1 = 0.7500
Sx2 = 0.6629
Sy = 0.2859
Sy1 = 0.2859
Sy3 = 0.2859
Calculate b and r
Equation 7–1 b = 0.0896
Equation 7–2 r = 0.2350
Criterion and adjustment procedure for the mean
Equation 7–4 r = 0.2350 < 0.2673 = rmin 
Because r < rmin, adjustment to the mean is not worthwhile.
Calculate Var(Y ) and Var (Y 3)
-Equation 7–3 Var(Y ) = 0.0052
Equation 7–5b Y- = 3.1443
Equation 7–6 Var(Y- 3) = 0.0051
- - - -If Var(Y 3) < Var(Y ), then use Y 3. Otherwise, use Y .
0.0051 < 0.0052, therefore 3.1510 will be used
302
 
 
 
 
 
 
 
 
   
 
  
   
 
 
   
  
 
     
 
   
    
 
   
 
  
 
 
   
 
 
 
 
 
 
 
Appendix J: Gage locations, output data, and procedures for two-station
comparison
11157500
Descriptive statistics continued
Final estimate of the mean
-Y 3 = 3.1510 
Equivalent years of record for the mean
Equation 7–7 Ne = 15.8
Criterion and adjustment procedure for the standard deviation
Equation 7–9 |r| = 0.2350 < 0.5213 = rmin 
Because r < rmin, adjustment to the standard deviation is not worthwhile.
where A = -8.7260, B = 1.7598, C = 0.1663
Equation 7–8 Var(Sy2) = 0.000912
Equation 7–10 Sy2 = 0.0804
Sy = 0.2835
Equation 7–11 Var(Sy32) = 0.000891
If Var(Sy32) < Var(Sy2), use Sy3. Otherwise, use Sy.
0.000891 < 0.000912, therefore 0.2859 will be used
Final estimate of standard deviation
Sy3 = 0.2859
303
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Log10(SR) 
3.15099 
0.28588 
3.15533 
16 
Appendix J: Gage locations, output data, and procedures for two-station comparison 
11157500 Tres Pinos Creek Near Tres Pinos, CA 
11161900 Scott Creek above Little Creek near Davenport, CA 
Log10(LR) Log10(LR) Log10(SR) Log10(LR) 
Mean 2.93455 3.00971 3.15099 2.93063 
Std Dev 0.67499 0.75004 0.28588 0.66286 
Median 2.87448 3.02362 3.15533 2.82002 
Years 51 16 16 36 
Non Non-concurrent years: 
concurren WARNING: If any (below) are > | 10% | data may not be normally distributed 
35 2.09% -0.14% -0.46% -0.14% 3.92% 
 g 
Long Record data Short Record data Concurrent Years data 
WY LR -Q Log10(LR) WY SR-Q Log10(SR) WY LR -Q Log10(LR) WY SR-Q Log10(SR) WY LR -Q Log10(LR) 
1937 1937 1050 3.02119 1937 9910 3.99607 1937 1050 3.02119 
1938 
1939 
1940 4500 3.65321 1940 7240 3.85974 1940 4500 3.65321 1940 7240 3.85974 
1941 8060 3.90634 1941 1440 3.15836 1941 8060 3.90634 1941 1440 3.15836 
1942 896 2.95231 1942 896 2.95231 
1943 2520 3.40140 1943 2520 3.40140 
1944 1944 506 
1945 749 2.87448 1945 749 2.87448 
1946 400 2.60206 1946 400 2.60206 
1947 
1948 
1949 525 2.72016 1949 525 2.72016 
1950 218 2.33846 1950 218 2.33846 
1951 642 2.80754 1951 642 2.80754 
1952 4840 3.68485 1952 4840 3.68485 
1953 247 2.39270 1953 247 2.39270 
1954 292 2.46538 1954 292 2.46538 
1955 217 2.33646 1955 217 2.33646 
1956 4750 3.67669 1956 4750 3.67669 
1957 54 1.73239 1957 54 1.73239 
1958 5490 3.73957 1958 5490 3.73957 
1959 283 2.45179 1959 806 2.90634 1959 283 2.45179 1959 806 2.90634 
1960 593 2.77305 1960 500 2.69897 1960 593 2.77305 1960 500 2.69897 
1961 
1962 978 2.99034 1962 1970 3.29447 1962 978 2.99034 1962 1970 3.29447 
1963 43 1.63347 1963 1560 3.19312 1963 43 1.63347 1963 1560 3.19312 
1964 43 1.63347 1964 720 2.85733 1964 43 1.63347 1964 720 2.85733 
1965 1650 3.21748 1965 1590 3.20140 1965 1650 3.21748 1965 1590 3.20140 
1966 1350 3.13033 1966 1350 3.13033 
1967 1140 3.05690 1967 1900 3.27875 1967 1140 3.05690 1967 1900 3.27875 
1968 420 2.62325 1968 995 2.99782 1968 420 2.62325 1968 995 2.99782 
1969 5520 3.74194 1969 1180 3.07188 1969 5520 3.74194 1969 1180 3.07188 
1970 759 2.88024 1970 1420 3.15229 1970 759 2.88024 1970 1420 3.15229 
1971 206 2.31387 1971 810 2.90849 1971 206 2.31387 1971 810 2.90849 
1972 178 2.25042 1972 178 2.25042 
1973 6540 3.81558 1973 1550 3.19033 1973 6540 3.81558 1973 1550 3.19033 
1974 1520 3.18184 1974 1520 3.18184 
1975 5180 3.71433 1975 5180 3.71433 
1976 586 2.76790 1976 586 2.76790 
1977 90 1.95424 1977 90 1.95424 
1978 7060 3.84880 1978 7060 3.84880 
1979 951 2.97818 1979 951 2.97818 
1980 3690 3.56703 1980 3690 3.56703 
1981 105 2.02119 1981 105 2.02119 
1982 2940 3.46835 1982 4220 3.62531 1982 2940 3.46835 1982 4220 3.62531 
1983 8790 3.94399 1983 8790 3.94399 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 7030 3.84696 1997 7030 3.84696 
1998 27200 4.43457 1998 27200 4.43457 
1999 505 2.70329 1999 505 2.70329 
2000 200 2.30103 2000 200 2.30103 
2001 458 2.66087 2001 458 2.66087 
2002 59 1.77085 2002 59 1.77085 
2003 680 2.83251 2003 680 2.83251 
2004 1120 3.04922 2004 1120 3.04922 
2005 2460 3.39094 2005 2460 3.39094 
2006 538 2.73078 2006 538 2.73078 
2007 
2008 500 2.69897 2008 500 2.69897 
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Appendix J: Gage locations, output data, and procedures for two-station
comparison
11159000
Descriptive statistics
N1 = 14 (1937, 1940-41, 1959-65, 1967-73, 1982)
N2 = 46 (1942-58, 1966, 1972, 1974-81, 1983-2008)
N3 = 16 (1937, 1940-1941, 1959–60, 1962-65, 1967-71, 1973, 1982)
Ne = 17.3
-X 1 = 3.7217
-X 2 = 3.5773
-X 3 = 3.6110
-Y = 3.1226
-Y 1 = 3.1712
-Y 3 = 3.1510
Sx1 = 0.3837
Sx2 = 0.4613
Sy = 0.2859
Sy1 = 0.3013
Sy3 = 0.2859
Calculate b and r
Equation 7–1 b = 0.4391
Equation 7–2 r = 0.5593
Criterion and adjustment procedure for the mean
Equation 7–4 r = 0.5593 > 0.2887 = rmin 
Because r > rmin, adjustment to the mean is worthwhile.
Calculate Var(Y ) and Var (Y 3)
-Equation 7–3 Var(Y ) = 0.0052
Equation 7–5b Y- = 3.1226
Equation 7–6 Var(Y- 3) = 0.00511
- - - -If Var(Y 3) < Var(Y ), then use Y 3. Otherwise, use Y .
0.00511 < 0.0052, therefore 3.1510 will be used
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Appendix J: Gage locations, output data, and procedures for two-station
comparison
11159000
Descriptive statistics continued
Final estimate of the mean
-Y 3 = 3.1510 
Equivalent years of record for the mean
Equation 7–7 Ne = 17.3
Criterion and adjustment procedure for the standard deviation
Equation 7–9 |r| = 0.5593 > 0.5554 = rmin 
Because r > rmin, adjustment to the standard deviation is worthwhile.
where A = -12.0441, B = 2.6336, C = 0.3335
Equation 7–8 Var(Sy2) = 0.0013
Equation 7–10 Sy2 = 0.0999
Sy = 0.3161
Equation 7–11 Var(Sy32) = 0.00089
If Var(Sy32) < Var(Sy2), use Sy3. Otherwise, use Sy.
0.00089 < 0.0013, therefore 0.2859 will be used
Final estimate of standard deviation
Sy3 = 0.2859
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3.15099 
0.28588 
3.15533 
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Appendix J: Gage locations, output data, and procedures for two-station comparison 
11159000 Pajaro River at Chittenden, CA 
11161900 Scott Creek above Little Creek near Davenport, CA 
Log10(LR) Log10(LR) Log10(LR) Log10(SR) 
Mean 3.61098 3.72165 3.17120 3.57729 
Std Dev 0.44559 0.38372 0.30127 0.46131 
Median 3.61526 3.82627 3.17435 3.57730 
Years 60 14 14 46 
Non Non-concurrent years: 
concurren WARNING: If any (below)  are > | 10% | data may not be  normally distributed 
t 44 -0.12% -0.14% -2.73% -0.10% 0.00% 
Long Record data Short Record data Concurrent Years data 
WY LR -Q Log10(LR) WY SR-Q Log10(SR) WY LR -Q Log10(LR) WY SR-Q Log10(SR) WY LR -Q Log10(LR) 
1937 1937 1050 3.02119 
1938 
1939 
1940 9880 3.99476 1940 7240 3.85974 1940 9880 3.99476 1940 7240 3.85974 
1941 11100 4.04532 1941 1440 3.15836 1941 11100 4.04532 1941 1440 3.15836 
1942 5390 3.73159 1942 5390 3.73159 
1943 9000 3.95424 1943 9000 3.95424 
1944 6080 3.78390 1944 6080 3.78390 
1945 10700 4.02938 1945 10700 4.02938 
1946 1500 3.17609 1946 1500 3.17609 
1947 896 2.95231 1947 896 2.95231 
1949 1980 3.29667 1949 1980 3.29667 
1950 1430 3.15534 1950 1430 3.15534 
1951 7810 3.89265 1951 7810 3.89265 
1952 10000 4.00000 1952 10000 4.00000 
1953 2870 3.45788 1953 2870 3.45788 
1954 682 2.83378 1954 682 2.83378 
1955 871 2.94002 1955 871 2.94002 
1956 24000 4.38021 1956 24000 4.38021 
1957 1110 3.04532 1957 1110 3.04532 
1958 23500 4.37107 1958 23500 4.37107 
1959 3390 3.53020 1959 806 2.90634 1959 3390 3.53020 1959 806 2.90634 
1960 2880 3.45939 1960 500 2.69897 1960 2880 3.45939 1960 500 2.69897 
1962 2910 3.46389 1962 1970 3.29447 1962 2910 3.46389 1962 1970 3.29447 
1963 11600 4.06446 1963 1560 3.19312 1963 11600 4.06446 1963 1560 3.19312 
1964 1460 3.16435 1964 720 2.85733 1964 1460 3.16435 1964 720 2.85733 
1965 3300 3.51851 1965 1590 3.20140 1965 3300 3.51851 1965 1590 3.20140 
1966 1320 3.12057 1966 1320 3.12057 
1967 7720 3.88762 1967 1900 3.27875 1967 7720 3.88762 1967 1900 3.27875 
1968 995 2.99782 
1969 17800 4.25042 1969 1180 3.07188 1969 17800 4.25042 1969 1180 3.07188 
1970 5820 3.76492 1970 1420 3.15229 1970 5820 3.76492 1970 1420 3.15229 
1971 874 2.94151 1971 810 2.90849 1971 874 2.94151 1971 810 2.90849 
1973 8610 3.93500 1973 1550 3.19033 1973 8610 3.93500 1973 1550 3.19033 
1974 5400 3.73239 1974 5400 3.73239 
1975 3230 3.50920 1975 3230 3.50920 
1978 9420 3.97405 1978 9420 3.97405 
1979 2130 3.32838 1979 2130 3.32838 
1980 8890 3.94890 1980 8890 3.94890 
1981 2680 3.42813 1981 2680 3.42813 
1982 12100 4.08279 1982 4220 3.62531 1982 12100 4.08279 1982 4220 3.62531 
1983 15800 4.19866 1983 15800 4.19866 
1984 4240 3.62737 1984 4240 3.62737 
1985 1360 3.13354 1985 1360 3.13354 
1986 13100 4.11727 1986 13100 4.11727 
1987 1870 3.27184 1987 1870 3.27184 
1991 2960 3.47129 1991 2960 3.47129 
1992 1540 3.18752 1992 1540 3.18752 
1993 6630 3.82151 1993 6630 3.82151 
1994 600 2.77815 1994 600 2.77815 
1995 21500 4.33244 1995 21500 4.33244 
1996 8430 3.92583 1996 8430 3.92583 
1997 15800 4.19866 1997 15800 4.19866 
1998 25100 4.39967 1998 25100 4.39967 
1999 4300 3.63347 1999 4300 3.63347 
2000 6320 3.80072 2000 6320 3.80072 
2001 1280 3.10721 2001 1280 3.10721 
2002 2240 3.35025 2002 2240 3.35025 
2003 2510 3.39967 2003 2510 3.39967 
2004 3560 3.55145 2004 3560 3.55145 
2005 4010 3.60314 2005 4010 3.60314 
2006 5110 3.70842 2006 5110 3.70842 
2007 449 2.65225 2007 449 2.65225 
2008 1750 3.24304 2008 1750 3.24304 
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Appendix J: Gage locations, output data, and procedures for two-station
comparison
11160000
Descriptive statistics
N1 = 14 (1937, 1959–60, 1962-65, 1967-71, 1973, 1982)
N2 = 41 (1951–58, 1974–81, 1983–2007)
N3 = 16 (1937, 1940-1941, 1959–60, 1962-65, 1967-71, 1973, 1982)
Ne = 50.3
-X 1 = 3.5420
-X 2 = 3.4197
-X 3 = 3.4508
-Y = 3.0215
-Y 1 = 3.0998
-Y 3 = 3.1510
Sx1 = 0.2637
Sx2 = 0.3513
Sy = 0.2889
Sy1 = 0.2299
Sy3 = 0.2859
Calculate b and r
Equation 7–1 b = 0.8590
Equation 7–2 r = 0.9854
Criterion and adjustment procedure for the mean
Equation 7–4 r = 0.9854 > 0.2887 = rmin 
Because r > rmin, adjustment to the mean is worthwhile.
Calculate Var(Y ) and Var (Y 3)
-Equation 7–3 Var(Y ) = 0.0010
Equation 7–5b Y- = 3.0215
Equation 7–6 Var(Y- 3) = 0.00511
- - - -If Var(Y 3) < Var(Y ), then use Y 3. Otherwise, use Y .
0.00511 > 0.0010, therefore 3.0215 will be used
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Appendix J: Gage locations, output data, and procedures for two-station
comparison
11160000
Descriptive statistics continued
Final estimate of the mean
Y- = 3.0215 (from equation 7–5b)
Equivalent years of record for the mean
Equation 7–7 Ne = 50.3
Criterion and adjustment procedure for the standard deviation
Equation 7–9 |r| = 0.9854 > 0.5552 = rmin 
Because r > rmin, adjustment to the standard deviation is worthwhile.
where A = -11.0248, B = 2.4132, C = 0.3039
Equation 7–8 Var(Sy2) = 0.0001
Equation 7–10 Sy2 = 0.0834
Sy = 0.2888
Equation 7–11 Var(Sy32) = 0.000891
If Var(Sy32) < Var(Sy2), use Sy3. Otherwise, use Sy.
0.000891 > 0.0001, therefore 0.2888 will be used
Final estimate of standard deviation
Sy = 0.2888 (from equation 7–10)
309
t
   
 
 
 
 
 
 
 
 
 
 
 
 
   
  
 
 
   
   
 
 
 
 
 
 
 
 
 
 
 
 
    
Log10(SR) 
3.15099 
0.28588 
3.15533 
16 
Appendix J: Gage locations, output data, and procedures for two-station comparison 
11160000 Soquel Creek near Soquel, CA 
11161900 Scott Creek above Little Creek near Davenport, CA 
Log10(LR) Log10(LR) Log10(SR) Log10(LR) 
Mean 3.45081 3.54200 3.09984 3.41967 
Std Dev 0.33322 0.26369 0.22987 0.35128 
Median 3.44248 3.50581 3.11209 3.36361 
Years 55 14 14 41 
Non Non-concurrent years: 
concurren WARNING: If any (below)  are > | 10% | data may not be  normally distributed 
39 0.24% -0.14% 1.03% -0.39% 1.67% 
Long Record data Short Record data Concurrent Years data 
WY LR -Q Log10(LR) WY SR-Q Log10(SR) WY LR -Q Log10(LR) WY SR-Q Log10(SR) WY LR -Q Log10(LR) 
1937 5950 3.77452 1937 1050 3.02119 1937 5950 3.77452 1937 1050 3.02119 
1940 7240 3.85974 
1941 1440 3.15836 
1951 7800 3.89209 1951 7800 3.89209 
1952 4910 3.69108 1952 4910 3.69108 
1953 4630 3.66558 1953 4630 3.66558 
1954 1180 3.07188 1954 1180 3.07188 
1955 578 2.76193 1955 578 2.76193 
1956 15800 4.19866 1956 15800 4.19866 
1957 2010 3.30320 1957 2010 3.30320 
1958 5080 3.70586 1958 5080 3.70586 
1959 2770 3.44248 1959 806 2.90634 1959 2770 3.44248 1959 806 2.90634 
1960 2240 3.35025 1960 500 2.69897 1960 2240 3.35025 1960 500 2.69897 
1961 
1962 2940 3.46835 1962 1970 3.29447 1962 2940 3.46835 1962 1970 3.29447 
1963 7950 3.90037 1963 1560 3.19312 1963 7950 3.90037 1963 1560 3.19312 
1964 720 2.85733 1964 1390 3.14301 1964 720 2.85733 
1965 
1390 3.14301 1964 
3180 3.50243 1965 1590 3.20140 1965 3180 3.50243 1965 1590 3.20140 
1966 805 2.90580 1966 805 2.90580 
1967 6410 3.80686 1967 1900 3.27875 1967 6410 3.80686 1967 1900 3.27875 
1968 2190 3.34044 1968 995 2.99782 1968 2190 3.34044 1968 995 2.99782 
1969 3230 3.50920 1969 1180 3.07188 1969 3230 3.50920 1969 1180 3.07188 
1970 3920 3.59329 1970 1420 3.15229 1970 3920 3.59329 1970 1420 3.15229 
1971 1300 3.11394 1971 810 2.90849 1971 1300 3.11394 1971 810 2.90849 
1972 
1973 4530 3.65610 1973 1550 3.19033 1973 4530 3.65610 1973 1550 3.19033 
1974 1880 3.27416 1974 1880 3.27416 
1975 1840 3.26482 1975 1840 3.26482 
1976 
1977 
1978 4010 3.60314 1978 4010 3.60314 
1979 974 2.98856 1979 974 2.98856 
1980 2630 3.41996 1980 2630 3.41996 
1981 1160 3.06446 1981 1160 3.06446 
1982 9700 3.98677 1982 4220 3.62531 1982 9700 3.98677 1982 4220 3.62531 
1983 7290 3.86273 1983 7290 3.86273 
1984 1680 3.22531 1984 1680 3.22531 
1985 2270 3.35603 1985 2270 3.35603 
1986 8900 3.94939 1986 8900 3.94939 
1987 2270 3.35603 1987 2270 3.35603 
1988 649 2.81224 1988 649 2.81224 
1989 1670 3.22272 1989 1670 3.22272 
1990 1590 3.20140 1990 1590 3.20140 
1991 2070 3.31597 1991 2070 3.31597 
1992 2770 3.44248 1992 2770 3.44248 
1993 2800 3.44716 1993 2800 3.44716 
1994 900 2.95424 1994 900 2.95424 
1995 7370 3.86747 1995 7370 3.86747 
1996 3330 3.52244 1996 3330 3.52244 
1997 6850 3.83569 1997 6850 3.83569 
1998 4810 3.68215 1998 4810 3.68215 
1999 1910 3.28103 1999 1910 3.28103 
2000 5150 3.71181 2000 5150 3.71181 
2001 1510 3.17898 2001 1510 3.17898 
2002 1630 3.21219 2002 1630 3.21219 
2003 6870 3.83696 2003 6870 3.83696 
2004 5060 3.70415 2004 5060 3.70415 
2005 2930 3.46687 2005 2930 3.46687 
2006 6280 3.79796 2006 6280 3.79796 
2007 614 2.78817 2007 614 2.78817 
2008 2310 3.36361 2008 2310 3.36361 
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Appendix J: Gage locations, output data, and procedures for two-station
comparison
11160500
Descriptive statistics
N1 = 16 (1937, 1940-41, 1959–60, 1962-65, 1967-71, 1973, 1982)
N2 = 42 (1938, 1942-43, 1945-46, 1949-58, 1974-75, 1978-81, 1983-87, 1991-
2000, 2002-06, 2008)
N3 = 16 (1937, 1940-1941, 1959–60, 1962-65, 1967-71, 1973, 1982)
Ne = 20.0
-X 1 = 3.8748
-X 2 = 3.8694
-X 3 = 3.8709
-Y = 3.1493
-Y 1 = 3.1510
-Y 3 = 3.1510
Sx1 = 0.3827
Sx2 = 0.2966
Sy = 0.2704
Sy1 = 0.2859
Sy3 = 0.2859
Calculate b and r
Equation 7–1 b = 0.4282
Equation 7–2 r = 0.5732
Criterion and adjustment procedure for the mean
Equation 7–4 r = 0.5732 > 0.2673 = rmin 
Because r > rmin, adjustment to the mean is worthwhile.
Calculate Var(Y ) and Var (Y 3)
-Equation 7–3 Var(Y ) = 0.0038
Equation 7–5b Y- = 3.1493
Equation 7–6 Var(Y- 3) = 0.00511
- - - -If Var(Y 3) < Var(Y ), then use Y 3. Otherwise, use Y .
0.00511 > 0.0038, therefore 3.1493 will be used.
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Appendix J: Gage locations, output data, and procedures for two-station
comparison
11160500
Descriptive statistics continued
Final estimate of the mean
-Y = 3.1493 
Equivalent years of record for the mean
Equation 7–7 Ne = 20.0
Criterion and adjustment procedure for the standard deviation
Equation 7–9 |r| = 0.5732 > 0.5215 = rmin 
Because r > rmin, adjustment to the standard deviation is worthwhile.
where A = -9.7517, B = 1.9645, C = 0.1870
Equation 7–8 Var(Sy2) = 0.000872
Equation 7–10 Sy2 = 0.0731
Sy = 0.2704
Equation 7–11 Var(Sy32) = 0.000891
If Var(Sy32) < Var(Sy2), use Sy3. Otherwise, use Sy.
0.000891 > 0.000872, therefore 0.2704 will be used
Final estimate of standard deviation
Sy = 0.2704 (from equation 7–10)
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Appendix J: Gage locations, output data, and procedures for two-station comparison 
11160500 San Lorenzo River at Big Trees, CA 
11161900 Scott Creek above Little Creek near Davenport, CA 
Log10(LR) Log10(SR) Log10(LR) Log10(SR) Log10(LR) 
Mean 3.87089 3.15099 3.87483 3.15099 3.86939 
Std Dev 0.31912 0.28588 0.38270 0.28588 0.29663 
Median 3.92007 3.15533 3.93369 3.15533 3.88781 
Years 58 16 16 16 42 
Non Non-concurrent years: 
concurren WARNING: If any (below)  are > | 10% | data may not be  normally distributed 
t 42 -1.25% -0.14% -1.50% -0.14% -0.47% 
Long Record data Short Record data Concurrent Years data 
WY LR -Q Log10(LR) WY SR-Q Log10(SR) WY LR -Q Log10(LR) WY SR-Q Log10(SR) WY LR -Q Log10(LR) 
1937 9910 3.99607 1937 1050 3.02119 1937 9910 3.99607 1937 1050 3.02119 
1938 13800 4.13988 1938 13800 4.13988 
1939 
1940 24000 4.38021 1940 7240 3.85974 1940 24000 4.38021 1940 7240 3.85974 
1941 15500 4.19033 1941 1440 3.15836 1941 15500 4.19033 1941 1440 3.15836 
1942 13400 4.12710 1942 13400 4.12710 
1943 13900 4.14301 1943 13900 4.14301 
1944 
1945 13200 4.12057 1945 13200 4.12057 
1946 2810 3.44871 1946 2810 3.44871 
1947 
1948 
1949 3880 3.58883 1949 3880 3.58883 
1950 6190 3.79169 1950 6190 3.79169 
1951 10600 4.02531 1951 10600 4.02531 
1952 14900 4.17319 1952 14900 4.17319 
1953 9250 3.96614 1953 9250 3.96614 
1954 2710 3.43297 1954 2710 3.43297 
1955 3300 3.51851 1955 3300 3.51851 
1956 30400 4.48287 1956 30400 4.48287 
1957 2560 3.40824 1957 2560 3.40824 
1958 17200 4.23553 1958 17200 4.23553 
1959 6690 3.82543 1959 806 2.90634 1959 6690 3.82543 1959 806 2.90634 
1960 2990 3.47567 1960 500 2.69897 1960 2990 3.47567 1960 500 2.69897 
1961 
1962 6090 3.78462 1962 1970 3.29447 1962 6090 3.78462 1962 1970 3.29447 
1963 13000 4.11394 1963 1560 3.19312 1963 13000 4.11394 1963 1560 3.19312 
1964 2660 3.42488 1964 720 2.85733 1964 2660 3.42488 1964 720 2.85733 
1965 8450 3.92686 1965 1590 3.20140 1965 8450 3.92686 1965 1590 3.20140 
1966 
1967 1040 3.01703 1967 1900 3.27875 1967 1040 3.01703 1967 1900 3.27875 
1968 8720 3.94052 1968 995 2.99782 1968 8720 3.94052 1968 995 2.99782 
1969 11500 4.06070 1969 1180 3.07188 1969 11500 4.06070 1969 1180 3.07188 
1970 8190 3.91328 1970 1420 3.15229 1970 8190 3.91328 1970 1420 3.15229 
1971 2530 3.40312 1971 810 2.90849 1971 2530 3.40312 1971 810 2.90849 
1972 
1973 11800 4.07188 1973 1550 3.19033 1973 11800 4.07188 1973 1550 3.19033 
1974 4220 3.62531 1974 4220 3.62531 
1975 5040 3.70243 1975 5040 3.70243 
1976 
1977 
1978 11300 4.05308 1978 11300 4.05308 
1979 5080 3.70586 1979 5080 3.70586 
1980 10500 4.02119 1980 10500 4.02119 
1981 2410 3.38202 1981 2410 3.38202 
1982 29700 4.47276 1982 4220 3.62531 1982 29700 4.47276 1982 4220 3.62531 
1983 13400 4.12710 1983 13400 4.12710 
1984 6290 3.79865 1984 6290 3.79865 
1985 3290 3.51720 1985 3290 3.51720 
1986 19800 4.29667 1986 19800 4.29667 
1987 3220 3.50786 1987 3220 3.50786 
1988 
1989 
1990 
1991 4100 3.61278 1991 4100 3.61278 
1992 10400 4.01703 1992 10400 4.01703 
1993 6430 3.80821 1993 6430 3.80821 
1994 2290 3.35984 1994 2290 3.35984 
1995 14200 4.15229 1995 14200 4.15229 
1996 5790 3.76268 1996 5790 3.76268 
1997 11400 4.05690 1997 11400 4.05690 
1998 19400 4.28780 1998 19400 4.28780 
1999 3200 3.50515 1999 3200 3.50515 
2000 7550 3.87795 2000 7550 3.87795 
2001 
2002 7880 3.89653 2002 7880 3.89653 
2003 13200 4.12057 2003 13200 4.12057 
2004 11200 4.04922 2004 11200 4.04922 
2005 4620 3.66464 2005 4620 3.66464 
2006 13300 4.12385 2006 13300 4.12385 
2007 
2008 7570 3.87910 2008 7570 3.87910 
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Appendix J: Gage locations, output data, and procedures for two-station
comparison
11162500
Descriptive statistics
N1 = 15 (1937, 1959-60, 1962-71, 1973, 1982)
N2 = 39 (1952–58, 1974-75, 1978–81, 1983–2008)
N3 = 16 (1937, 1940-41, 1959–60, 1962-71, 1973, 1982)
Ne = 23.2
-X 1 = 3.4243
-X 2 = 3.3621
-X 3 = 3.3677
-Y = 3.0737
-Y 1 = 3.0998
-Y 3 = 3.1510
Sx1 = 0.3425
Sx2 = 0.3914
Sy = 0.2429
Sy1 = 0.2299
Sy3 = 0.2859
Calculate b and r
Equation 7–1 b = 0.5095
Equation 7–2 r = 0.7591
Criterion and adjustment procedure for the mean
Equation 7–4 r = 0.7591 > 0.5068 = rmin 
Because r > rmin, adjustment to the mean is worthwhile.
Calculate Var(Y ) and Var (Y 3)
-Equation 7–3 Var(Y ) = 0.0023
Equation 7–5b Y- = 3.0737
Equation 7–6 Var(Y- 3) = 0.00511
- - - -If Var(Y 3) < Var(Y ), then use Y 3. Otherwise, use Y .
0.00511 > 0.0023, therefore 3.0737 will be used
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Appendix J: Gage locations, output data, and procedures for two-station
comparison
11162500
Descriptive statistics continued
Final estimate of the mean
Y- = 3.0737 (from equation 7–5b)
Equivalent years of record for the mean
Equation 7–7 Ne = 23.2
Criterion and adjustment procedure for the standard deviation
Equation 7–9 |r| = 0.7591> 0.5552 = rmin 
Because r > rmin, adjustment to the standard deviation is worthwhile.
where A = -10.6171, B = 2.3251, C = 0.2920
Equation 7–8 Var(Sy2) = 0.0010
Equation 7–10 Sy2 = 0.0590
Sy = 0.2429
Equation 7–11 Var(Sy32) = 0.002825
If Var(Sy32) < Var(Sy2), use Sy3. Otherwise, use Sy.
0.002825 > 0.0010, therefore 0.2429 will be used
Final estimate of standard deviation
Sy = 0.2429 (from equation 7–10)
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Log10(SR) 
3.15099 
0.28588 
3.15533 
16 
Appendix J: Gage locations, output data, and procedures for two-station comparison 
11162500 Pescadero Creek near Pescadero, CA 
11161900 Scott Creek above Little Creek near Davenport, CA 
Log10(LR) Log10(LR) Log10(SR) Log10(LR) 
Mean 3.36775 3.42434 3.09984 3.36208 
Std Dev 0.38162 0.34248 0.22987 0.39141 
Median 3.44012 3.45007 3.11209 3.44248 
Years 54 14 14 39 
Non Non-concurrent years: 
concurren WARNING: If any (below)  are > | 10% | data may not be  normally distributed 
38 -2.10% -0.14% -0.75% -0.39% -2.34% 
Long Record data Short Record data Concurrent Years data 
WY LR -Q Log10(LR) WY SR-Q Log10(SR) WY LR -Q Log10(LR) WY SR-Q Log10(SR) WY LR -Q Log10(LR) 
1937 5950 3.77452 1937 1050 3.02119 1937 5950 3.77452 1937 1050 3.02119 
1938 
1939 
1940 1940 7240 3.85974 
1941 1941 1440 3.15836 
1952 3870 3.58771 1952 3870 3.58771 
1953 4030 3.60531 1953 4030 3.60531 
1954 953 2.97909 1954 953 2.97909 
1955 840 2.92428 1955 840 2.92428 
1956 9420 3.97405 1956 9420 3.97405 
1957 908 2.95809 1957 908 2.95809 
1958 7630 3.88252 1958 7630 3.88252 
1959 1380 3.13988 1959 806 2.90634 1959 1380 3.13988 1959 806 2.90634 
1960 816 2.91169 1960 500 2.69897 1960 816 2.91169 1960 500 2.69897 
1961 
1962 1720 3.23553 1962 1970 3.29447 1962 1720 3.23553 1962 1970 3.29447 
1963 6700 3.82607 1963 1560 3.19312 1963 6700 3.82607 1963 1560 3.19312 
1964 1964 720 2.85733 
1965 
1170 3.06819 1964 720 2.85733 1964 1170 3.06819 
3310 3.51983 1965 1590 3.20140 1965 3310 3.51983 1965 1590 3.20140 
1966 626 2.79657 
1967 4100 3.61278 1967 1900 3.27875 1967 4100 3.61278 1967 1900 3.27875 
1968 2740 3.43775 1968 995 2.99782 1968 2740 3.43775 1968 995 2.99782 
1969 2900 3.46240 1969 1180 3.07188 1969 2900 3.46240 1969 1180 3.07188 
1970 2300 3.36173 1970 1420 3.15229 1970 2300 3.36173 1970 1420 3.15229 
1971 770 2.88649 1971 810 2.90849 1971 770 2.88649 1971 810 2.90849 
1972 
1973 5380 3.73078 1973 1550 3.19033 1973 5380 3.73078 1973 1550 3.19033 
1974 2370 3.37475 1974 2370 3.37475 
1975 1740 3.24055 1975 1740 3.24055 
1976 
1977 
1978 4060 3.60853 1978 4060 3.60853 
1979 1900 3.27875 1979 1900 3.27875 
1980 2940 3.46835 1980 2940 3.46835 
1981 631 2.80003 1981 631 2.80003 
1982 9400 3.97313 1982 4220 3.62531 1982 9400 3.97313 1982 4220 3.62531 
1983 7550 3.87795 1983 7550 3.87795 
1984 2150 3.33244 1984 2150 3.33244 
1985 1680 3.22531 1985 1680 3.22531 
1986 5270 3.72181 1986 5270 3.72181 
1987 702 2.84634 1987 702 2.84634 
1988 475 2.67669 1988 475 2.67669 
1989 751 2.87564 1989 751 2.87564 
1990 508 2.70586 1990 508 2.70586 
1991 1180 3.07188 1991 1180 3.07188 
1992 4100 3.61278 1992 4100 3.61278 
1993 5060 3.70415 1993 5060 3.70415 
1994 991 2.99607 1994 991 2.99607 
1995 6210 3.79309 1995 6210 3.79309 
1996 3180 3.50243 1996 3180 3.50243 
1997 3870 3.58771 1997 3870 3.58771 
1998 10600 4.02531 1998 10600 4.02531 
1999 2700 3.43136 1999 2700 3.43136 
2000 4660 3.66839 2000 4660 3.66839 
2001 710 2.85126 2001 710 2.85126 
2002 2770 3.44248 2002 2770 3.44248 
2003 5600 3.74819 2003 5600 3.74819 
2004 3810 3.58092 2004 3810 3.58092 
2005 1340 3.12710 2005 1340 3.12710 
2006 5980 3.77670 2006 5980 3.77670 
2007 518 2.71433 2007 518 2.71433 
2008 3490 3.54283 2008 3490 3.54283 
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Appendix J: Gage locations, output data, and procedures for two-station
comparison
11164500
Descriptive statistics
N1 = 16 (1937, 1940-41,1959-60, 1962-65, 1967-1971, 1973, 1982)
N2 = 43 (1932-36, 1938, 1951-1958, 1961, 1966, 1972, 1974-81, 1983-2006)
N3 = 16 (1937, 1940-41,1959-60, 1962-65, 1967-1971, 1973, 1982)
Ne = 21.9
-X 1 = 3.2834
-X 2 = 3.2120
-X 3 = 3.2685
-Y = 3.1281
-Y 1 = 3.1510
-Y 3 = 3.1510
Sx1 = 0.2688
Sx2 = 0.4462
Sy = 0.3527
Sy1 = 0.2859
Sy3 = 0.2859
Calculate b and r
Equation 7–1 b = 0.6836
Equation 7–2 r = 0.6427
Criterion and adjustment procedure for the mean
Equation 7–4 r = 0.6427 > 0.2673 = rmin 
Because r > rmin, adjustment to the mean is worthwhile.
Calculate Var(Y ) and Var (Y 3)
-Equation 7–3 Var(Y ) = 0.0037
Equation 7–5b Y- = 3.1408
Equation 7–6 Var(Y- 3) = 0.00511
- - - -If Var(Y 3) < Var(Y ), then use Y 3. Otherwise, use Y .
0.00511 > 0.0037, therefore 3.1281 will be used
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Appendix J: Gage locations, output data, and procedures for two-station
comparison
11164500
Descriptive statistics continued
Final estimate of the mean
Y- = 3.1281 
Equivalent years of record for the mean
Equation 7–7 Ne = 21.9
Criterion and adjustment procedure for the standard deviation
Equation 7–9 |r| = 0.6427> 0.5215 = rmin 
Because r > rmin, adjustment to the standard deviation is worthwhile.
where A = -9.9224, B = 1.9986, C = 0.1904
Equation 7–8 Var(Sy2) = 0.0008
Equation 7–10 Sy2 = 0.1242
Sy = 0.3524
Equation 7–11 Var(Sy32) = 0.000891
If Var(Sy32) < Var(Sy2), use Sy3. Otherwise, use Sy.
0.000891 > 0.000833, therefore 0.3524 will be used
Final estimate of standard deviation
Sy = 0.3524 (from equation 7–10)
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Log10(SR) 
3.15099 
0.28588 
3.15533 
16 
Appendix J: Gage locations, output data, and procedures for two-station comparison 
11164500 San Francisquito Creek at Stanford University, CA 
11161900 Scott Creek above Little Creek near Davenport, CA 
Log10(LR) Log10(LR) Log10(SR) Log10(LR) 
Mean 3.26848 3.28345 3.15099 3.21200 
Std Dev 0.28996 0.26877 0.28588 0.44618 
Median 3.31855 3.37187 3.15533 3.29003 
Years 58 16 16 43 
Non Non-concurrent years: 
concurrent WARNING: If any (below)  are > | 10% | data may not be  normally distributed 
42 -1.51% -0.14% -2.62% -0.14% -2.37% 
g 
Long Record data Short Record data Concurrent Years data 
WY LR -Q Log10(LR) WY SR-Q Log10(SR) WY LR -Q Log10(LR) WY SR-Q Log10(SR) WY LR -Q Log10(LR) 
1932 1160 3.064458 1932 1160 3.064458 
1933 730 2.863323 1933 730 2.863323 
1934 670 2.826075 1934 670 2.826075 
1935 1560 3.193125 1935 1560 3.193125 
1936 1660 3.220108 1936 1660 3.220108 
1937 2620 3.418301 1937 1050 3.02119 1937 2620 3.41830 1937 1050 3.02119 
1938 1330 3.123852 1938 1330 3.123852 
1940 3100 3.49136 1940 7240 3.85974 1940 3100 3.49136 1940 7240 3.85974 
1941 2410 3.38202 1941 1440 3.15836 1941 2410 3.38202 1941 1440 3.15836 
1951 3650 3.56229 1951 3650 3.56229 
1952 2320 3.36549 1952 2320 3.36549 
1953 1950 3.29003 1953 1950 3.29003 
1955 797 2.90146 1955 797 2.90146 
1956 5560 3.74507 1956 5560 3.74507 
1958 4460 3.64933 1958 4460 3.64933 
1959 868 2.93852 1959 806 2.90634 1959 868 2.93852 1959 806 2.90634 
1960 1020 3.00860 1960 500 2.69897 1960 1020 3.00860 1960 500 2.69897 
1961 1961 12 1.07918 
1962 996 2.99826 1962 1970 3.29447 1962 996 2.99826 1962 1970 3.29447 
1963 3270 3.51455 1963 1560 3.19312 1963 3270 3.51455 1963 1560 3.19312 
1964 948 2.97681 1964 720 2.85733 1964 948 2.97681 1964 720 2.85733 
1965 1120 3.04922 1965 1590 3.20140 1965 1120 3.04922 1965 1590 3.20140 
1966 880 2.94448 1966 880 2.94448 
1967 4000 3.60206 1967 1900 3.27875 1967 4000 3.60206 1967 1900 3.27875 
1968 1130 3.05308 1968 995 2.99782 1968 1130 3.05308 1968 995 2.99782 
1969 2300 3.36173 1969 1180 3.07188 1969 2300 3.36173 1969 1180 3.07188 
1970 3110 3.49276 1970 1420 3.15229 1970 3110 3.49276 1970 1420 3.15229 
1971 1000 3.00000 1971 810 2.90849 1971 1000 3.00000 1971 810 2.90849 
1972 700 2.84510 1972 700 2.84510 
1973 3390 3.53020 1973 1550 3.19033 1973 3390 3.53020 1973 1550 3.19033 
1974 3410 3.53275 1974 3410 3.53275 
1975 2190 3.34044 1975 2190 3.34044 
1978 2470 3.39270 1978 2470 3.39270 
1979 1330 3.12385 1979 1330 3.12385 
1980 3300 3.51851 1980 3300 3.51851 
1981 626 2.79657 1981 626 2.79657 
1982 5220 3.71767 1982 4220 3.62531 1982 5220 3.71767 1982 4220 3.62531 
1983 3420 3.53403 1983 3420 3.53403 
1984 1700 3.23045 1984 1700 3.23045 
1985 2270 3.35603 1985 2270 3.35603 
1986 3480 3.54158 1986 3480 3.54158 
1987 1540 3.18752 1987 1540 3.18752 
1988 712 2.85248 1988 712 2.85248 
1991 626 2.79657 1991 626 2.79657 
1992 2580 3.41162 1992 2580 3.41162 
1993 3010 3.47857 1993 3010 3.47857 
1994 824 2.91593 1994 824 2.91593 
1995 3320 3.52114 1995 3320 3.52114 
1996 1520 3.18184 1996 1520 3.18184 
1997 3250 3.51188 1997 3250 3.51188 
1998 7200 3.85733 1998 7200 3.85733 
1999 2640 3.42160 1999 2640 3.42160 
2000 3930 3.59439 2000 3930 3.59439 
2001 621 2.79309 2001 621 2.79309 
2002 1060 3.02531 2002 1060 3.02531 
2003 3730 3.57171 2003 3730 3.57171 
2004 1980 3.29667 2004 1980 3.29667 
2005 940 2.97313 2005 940 2.97313 
2006 4840 3.68485 2006 4840 3.68485 
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Appendix J: Gage locations, output data, and procedures for two-station
comparison
11169500
Descriptive statistics
N1 = 16 (1937, 1940-41,1959-60, 1962-65, 1967-1971, 1973, 1982)
N2 = 54 (1934-37, 1939-40, 1943-58, 1961, 1966, 1972, 1974-2008)
N3 = 16 (1937, 1940-41,1959-60, 1962-65, 1967-1971, 1973, 1982)
Ne = 19.1
-X 1 = 2.7778
-X 2 = 2.6166
-X 3 = 2.6535
-Y = 3.0827
-Y 1 = 3.1510
-Y 3 = 3.1510
Sx1 = 0.2678
Sx2 = 0.4199
Sy = 0.3121
Sy1 = 0.2859
Sy3 = 0.2859
Calculate b and r
Equation 7–1 b = 0.5494
Equation 7–2 r = 0.5145
Criterion and adjustment procedure for the mean
Equation 7–4 r = 0.5145 > 0.2673 = rmin 
Because r > rmin, adjustment to the mean is worthwhile.
Calculate Var(Y ) and Var (Y 3)
-Equation 7–3 Var(Y ) = 0.0043
Equation 7–5b Y- = 3.0827
Equation 7–6 Var(Y- 3) = 0.00511
- - - -If Var(Y 3) < Var(Y ), then use Y 3. Otherwise, use Y .
0.00511 > 0.0043, therefore 3.0827 will be used
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Appendix J: Gage locations, output data, and procedures for two-station
comparison
11169500
Descriptive statistics continued
Final estimate of the mean
Y- = 3.0827
Equivalent years of record for the mean
Equation 7–7 Ne = 19.1
Criterion and adjustment procedure for the standard deviation
Equation 7–9 |r| = 0.5145 > 0.5218 = rmin 
Because r < rmin, adjustment to the standard deviation is not worthwhile.
where A = -11.8024, B = 2.3739, C = 0.2284
Equation 7–8 Var(Sy2) = 0.000832
Equation 7–10 Sy2 = 0.0974
Sy = 0.3121
Equation 7–11 Var(Sy32) = 0.000891
If Var(Sy32) < Var(Sy2), use Sy3. Otherwise, use Sy.
0.000891 > 0.000832, therefore 0.3121 will be used
Final estimate of standard deviation
Sy = 0.3121 (from equation 7–10)
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Appendix J: Gage locations, output data, and procedures for two-station comparison 
11169500 Saratoga Creek above Saratoga, CA 
11161900 Scott Creek above Little Creek near Davenport, CA 
Log10(LR) Log10(SR) Log10(LR) Log10(SR) Log10(LR) 
Mean 2.65345 3.15099 2.77783 3.15099 2.61660 
Std Dev 0.39458 0.28588 0.26776 0.28588 0.41994 
Median 2.63245 3.15533 2.78030 3.15533 2.53208 
Years 70 16 16 16 54 
Non Non-concurrent years: 
concurren WARNING: If any (below)  are > | 10% | data may not be  normally distributed 
t 54 0.80% -0.14% -0.09% -0.14% 3.34% 
Long Record data Short Record data Concurrent Years data 
WY LR -Q Log10(LR) WY SR-Q Log10(SR) WY LR -Q Log10(LR) WY SR-Q Log10(SR) WY LR -Q Log10(LR) 
1934 314 2.49693 1934 314 2.49693 
1935 254 2.404834 1935 254 2.404834 
1936 268 2.428135 1936 268 2.428135 
1937 910 2.959041 1937 910 2.959041 
1938 611 2.786041 1937 1050 3.02119 1937 611 2.78604 1937 1050 3.02119 
1939 110 2.041393 1939 110 2.041393 
1940 2540 3.40483 1940 2540 3.40483 
1941 608 2.78390 1940 7240 3.85974 1940 608 2.78390 1940 7240 3.85974 
1942 620 2.79239 1941 1440 3.15836 1941 620 2.79239 1941 1440 3.15836 
1943 1650 3.21748 1943 1650 3.21748 
1944 175 2.24304 1944 175 2.24304 
1945 898 2.95328 1945 898 2.95328 
1946 287 2.45788 1946 287 2.45788 
1948 134 2.12710 1948 134 2.12710 
1949 293 2.46687 1949 293 2.46687 
1950 222 2.34635 1950 222 2.34635 
1951 826 2.91698 1951 826 2.91698 
1952 1240 3.09342 1952 1240 3.09342 
1953 494 2.69373 1953 494 2.69373 
1954 232 2.36549 1954 232 2.36549 
1955 107 2.02938 1955 107 2.02938 
1956 2730 3.43616 1956 2730 3.43616 
1957 225 2.35218 1957 225 2.35218 
1958 772 2.88762 1958 772 2.88762 
1959 683 2.83442 1959 806 2.90634 1959 683 2.83442 1959 806 2.90634 
1960 178 2.25042 1960 500 2.69897 1960 178 2.25042 1960 500 2.69897 
1961 129 2.11059 1961 129 2.11059 
1962 432 2.63548 1962 1970 3.29447 1962 432 2.63548 1962 1970 3.29447 
1963 1160 3.06446 1963 1560 3.19312 1963 1160 3.06446 1963 1560 3.19312 
1964 338 2.52892 1964 720 2.85733 1964 338 2.52892 1964 720 2.85733 
1965 535 2.72835 1965 1590 3.20140 1965 535 2.72835 1965 1590 3.20140 
1966 151 2.17898 1966 151 2.17898 
1967 583 2.76567 1967 1900 3.27875 1967 583 2.76567 1967 1900 3.27875 
1968 598 2.77670 1968 995 2.99782 1968 598 2.77670 1968 995 2.99782 
1969 1120 3.04922 1969 1180 3.07188 1969 1120 3.04922 1969 1180 3.07188 
1970 406 2.60853 1970 1420 3.15229 1970 406 2.60853 1970 1420 3.15229 
1971 255 2.40654 1971 810 2.90849 1971 255 2.40654 1971 810 2.90849 
1972 127 2.10380 1972 127 2.10380 
1973 1580 3.19866 1973 1550 3.19033 1973 1580 3.19866 1973 1550 3.19033 
1974 345 2.53782 1974 345 2.53782 
1975 398 2.59988 1975 398 2.59988 
1978 2580 3.41162 1978 2580 3.41162 
1979 307 2.48714 1979 307 2.48714 
1980 1610 3.20683 1980 1610 3.20683 
1981 161 2.20683 1981 161 2.20683 
1982 1720 3.23553 1982 4220 3.62531 1982 1720 3.23553 1982 4220 3.62531 1982 
1983 1700 3.23045 1983 1700 3.23045 
1984 426 2.62941 1984 426 2.62941 
1985 177 2.24797 1985 177 2.24797 
1986 1680 3.22531 1986 1680 3.22531 
1987 174 2.24055 1987 174 2.24055 
1988 109 2.03743 1988 109 2.03743 
1990 119 2.07555 1990 119 2.07555 
1991 336 2.52634 1991 336 2.52634 
1992 493 2.69285 1992 493 2.69285 
1993 665 2.82282 1993 665 2.82282 
1994 121 2.08279 1994 121 2.08279 
1995 1200 3.07918 1995 1200 3.07918 
1996 539 2.73159 1996 539 2.73159 
1997 944 2.97497 1997 944 2.97497 
1998 2210 3.34439 1998 2210 3.34439 
1999 383 2.58320 1999 383 2.58320 
2000 502 2.70070 2000 502 2.70070 
2001 162 2.20952 2001 162 2.20952 
2002 310 2.49136 2002 310 2.49136 
2003 131 2.11727 2003 131 2.11727 
2004 620 2.79239 2004 620 2.79239 
2005 188 2.27416 2005 188 2.27416 
2006 1120 3.04922 2006 1120 3.04922 
2008 936 2.97128 2008 936 2.97128 
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Appendix K: Site sketch, transit-stadia notes and photos of Lower Scott 
Creek
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Appendix K: Site sketch, transit-stadia notes and photos of Lower Scott
Creek
Cross-section #1
(Photo 1). Right bank.
(Photo 2). Left bank.
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Appendix K: Site sketch, transit-stadia notes and photos of Lower Scott
Creek
Cross-section #1
(Photo 3). Looking upstream.
(Photo 4). Looking upstream. Rod directly below height of levee.
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Appendix K: Site sketch, transit-stadia notes and photos of Lower Scott
Creek
Cross-section #2 (middle of reach at road crossing and proposed gage location)
(Photo 1). Right bank.
(Photo 2). Left bank.
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Appendix K: Site sketch, transit-stadia notes and photos of Lower Scott
Creek
Cross-section #2 (middle of reach at road crossing and proposed gage location)
(Photo 3). Looking downstream.
(Photo 4). Looking upstream.
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Appendix K: Site sketch, transit-stadia notes and photos of Lower Scott
Creek
Cross-section #3 (downstream)
(Photo 1). Right bank.
(Photo 2). Left bank.
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Appendix K: Site sketch, transit-stadia notes and photos of Lower Scott
Creek
Cross-section #3 (downstream)
(Photo 3). Looking downstream.
(Photo 4). Looking upstream.
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Appendix K: Site sketch, transit-stadia notes and photos of Lower Scott
Creek
Left Bank Along Road
(Photo 1). Downstream near Hub 1.
(Photo 2). Looking upstream along road.
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Appendix K: Site sketch, transit-stadia notes and photos of Lower Scott
Creek
Left Bank Along Road
(Photo 3). Looking east from road out to agricultural field.
(Photo 4). Looking upstream north of cross-section 2.
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Appendix K: Site sketch, transit-stadia notes and photos of Lower Scott
Creek
Right bank along field and road.
(Photo 1). Looking upstream along upstream section of profile.
(Photo 2). Looking downstream along upstream section of profile
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Appendix K: Site sketch, transit-stadia notes and photos of Lower Scott
Creek
Right bank along field and road.
(Photo 3). Looking down into channel at upper right bank from upstream profile.
(Photo 4). Looking downstream from Hub 7
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Appendix L: Slope Area Program (SAP) output for indirect measurement of
discharge at Lower Scott Creek
357
           
           
            
             
             
                      
                       
                   
             
                 
                  
            
             
            
  
 
 
  
 
 
  
 
 
                                                                               
                                                                               
                                                                            
                                                                            
                                                                            
 
                              
                       
              
                
   
   
 
   
 
 
   
       
       
    
       
       
   
       
   
   
   
       
   
 
                               
-------------------------------------------------------------------------------- 
   
    
 
   
  
   
     
     
        
      
-------------------------------------------------------------------------------- 
 
   
   
       
       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix L: Slope Area Program (SAP) output for indirect measurement of
discharge at Lower Scott Creek
SAC -USGS slope-area program Ver 97-01                                 page  1
SCOTT CREEK DISCHARGE BEFORE BANK OVERFLOW
Scott Creek Slope Area Computation
DISCHARGE COMPUTATIONS
Reach
dH,fall  length  Discharge  Spread  HF  CX  RC  RX  ER
(ft)  (ft)  (cfs)  (%)  (ft)
SEC1 - SEC2  1.03  322.  3097.  28  1.279  0.871  0.000 -0.390  @  
SEC2 - SEC3  0.83  318.  2096.  0  0.552  1.000  0.503  0.000  @  
SEC1 - SEC3  1.86  640.  2506.  9  1.626  0.955  0.244 -0.201     
Definitions:
Spread, the percent difference between discharge computed with no expansion
loss (k=0) and discharge computed with full expansion loss (k=1.0), divided
by the discharge computed with full expansion loss
HF, friction head- HF = sum of Q*Q*L/(K1*K2) over subreaches; Q, discharge;
L, reach length; K1, upstream section conveyance;
K2, downstream section conveyance
CX, the computed discharge divided by the discharge computed with no expansion
loss (k=0)
RC, velocity head change in contracting section divided by friction head
RX, velocity head change in expanding section divided by friction head
ER, warnings, *-fall < 0.5ft, @-conveyance ratio exceeded, #-reach too short
error, 1-negative or 0 fall
******, terms that can not be computed because of strong expansion in reach
CROSS  SECTION  PROPERTIES
I.D. SEC3  Velocity head  0.90ft    Discharge  2506.cfs
Ref.distance  510.ft  Q/K  0.0032  Alpha 1.147  
Sub  Water  Top  Wetted  Hydraulic  Conveyance
area surface  n  Area  width perimeter  radius  x 0.001  Vel.  F
no. el.(ft)  (sq.ft)  (ft)  (ft)  (ft)  (cfs)  %  (fps)
1  100.44 0.210  0.4  1.0  1.2  0.29  0.001  0.  0.2  0.05
2  100.44 0.035  327.1  54.0  57.7  5.67  44.282 100.  7.6  0.55
3  100.44 0.210  24.6 32.0  32.0  0.77  0.147  0.  0.3  0.07
Total  100.44   --- 352.  87.  91.  3.87  44.430 100.  7.1  0.62
Definitions:
n, Manning's coefficient of roughness  Q/K = discharge/conveyance
F, Froude number F = Ki*Q/(K*A sqrt(g*(Ai/TWi)); Q, discharge; A, total cross-
section area; g, acceleration of gravity; Ai, sub-section area; TWi, sub-
section top width
358
                                
                        
                       
                   
           
                 
               
            
               
          
                        
                      
                  
             
                 
               
            
                
          
  
 
 
  
 
 
 
 
 
 
                                                                               
                                                                          
                                                                            
                                                                            
 
                               
-------------------------------------------------------------------------------- 
   
    
 
   
      
   
     
     
      
      
-------------------------------------------------------------------------------- 
-------------------------------------------------------------------------------- 
   
    
 
   
  
   
     
     
     
      
-------------------------------------------------------------------------------- 
 
   
   
       
       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix L: Slope Area Program (SAP) output for indirect measurement of
discharge at Lower Scott Creek
SAC -USGS slope-area program Ver 97-01  page  2
SCOTT CREEK DISCHARGE BEFORE BANK OVERFLOW
Scott Creek Slope Area Computation
CROSS  SECTION  PROPERTIES
I.D. SEC2  Velocity head  0.51ft  Discharge  2506.cfs
Ref.distance  828.ft  Q/K  0.0019  Alpha 1.252  
Sub  Water  Top  Wetted  Hydraulic  Conveyance
area surface  n  Area  width perimeter  radius  x 0.001  Vel. F
no. el.(ft)  (sq.ft)  (ft)  (ft)  (ft)  (cfs)  %  (fps)
1  101.27 0.210  40.6  21.0  21.4  1.90  0.443  1.  0.5  0.06
2  101.27 0.035  432.4  80.0  80.7  5.36  56.373  99.  5.7  0.43
3  101.27 0.210  18.7  13.0  13.3  1.40  0.166  0.  0.4  0.06
Total  101.27   --- 492.  114.  115.  4.26  56.981 100.  5.1  0.43
I.D. SEC1  Velocity head  0.83ft  Discharge  2506.cfs
Ref.distance  1150.ft  Q/K  0.0035  Alpha 1.493  
Sub  Water  Top  Wetted   Hydraulic  Conveyance
area surface  n  Area  width perimeter  radius  x 0.001  Vel.  F
no. el.(ft)  (sq.ft)  (ft)  (ft)  (ft)  (cfs)  %  (fps)
1  102.30 0.210  81.8  33.0  33.3  2.45  1.056  2.  0.8  0.09
2  102.30 0.035  329.5  60.0  65.2  5.05  41.280  97.  7.4  0.56
3  102.30 0.210  7.2  24.0  24.0  0.30  0.023  0.  0.2  0.06
Total  102.30   --- 418.  117.  123.  3.41  42.359 100.  6.0  0.56
Definitions:
n, Manning's coefficient of roughness  Q/K = discharge/conveyance
F, Froude number F = Ki*Q/(K*A sqrt(g*(Ai/TWi)); Q, discharge; A, total cross-
section area; g, acceleration of gravity; Ai, sub-section area; TWi, sub-
section top width
359
 
      
      
      
       
      
 
      
      
       
      
 
      
      
      
       
      
 
 
  
 
 
                          
 
 
 
                                                                                 
      
 
 
 
 
 
 
                                                                    
 
 
 
 
 
                                          
 
 
                             
 
 
                
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix L: Slope Area Program (SAP) output for indirect measurement of
discharge at Lower Scott Creek
SAC -USGS slope-area program Ver 97-01         
Echo input data file
T1 Scott Creek Slope Area Computation
XS  SEC3 510                                                              
GR  149,100.44 151,99.0 158,93.7 161,92.8 176,93.6                        
GR  194,93.7 195,93.5 204,98.9 236,100.44                                 
GR  436,100.45                                                            
N  0.210 0.035 0.210                                                     
SA  150. 204.                                                             
HP 4 SEC3 100.44                                                                
XS  SEC2 828
GR  59,101.27 80,97.4 95,94.7 97,94.5 105,94.1                            
GR  112,94.5 140,97.2 150,96.3 160,98.4 173,101.27                        
N  0.210 0.035 0.210                                                     
SA  80. 160.                                                              
HP 4 SEC2 101.27                                                                
XS  SEC1 1150                         
GR  22,102.30 36,99.3 55,98.9 65,95.6 77,95.6                             
GR  90,95.0 93,95.5 100,96.2 105,101.6 110,98.1                           
GR  115,101.7 139,102.30                      
N  0.210 0.035 0.210                                                     
SA  55. 115.                                                              
HP 4 SEC1 102.30                                                 
360
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix M: Design criteria for manned and bank operated cableways, and 
vendor specifications for equipment
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Appendix M: Design criteria for manned and bank operated cableways, and 
vendor specifications for equipment
Design specifications for the construction of a manned cableway at Lower Scott
Creek.
All cableway design specifications were determined using Techniques of Water-
Resources Investigations of the United States Geological Survey, Chapter A21,
Stream-Gaging Cableways by C. Russell Wagner. This publication can be 
located on the Internet at http://pubs.usgs.gov/twri/twri3-a21/.
The design is developed for a cableway spanning a distance of 220 feet in 
length, with 10 feet of vertical clearance between the bottom of the cable car on a 
loaded cable and the water surface of a 100 year flood.
SOIL CHARACTERISTCS
• Soil Type A, Medium and dense sand
CABLE
• 6 X 19 independent wire rope core (IWRC) extra improved plow steel
(EIP) (or EEIP if available) right-regular-lay galvanized wire rope.
• Cable diameter 7/8 inch.
• Breaking strength 71,600 lb for EIP
• Design Load 14,300 lb for EIP, 15,800 for EEIP
• Standard design load of 2250 lb for loaded cable. This is suitable for most
conditions and designed for safe operations with two people in the cable 
car, with forces to failure in suspension systems.
DESIGN FACTOR
• Design factor of 5 due to the long service life of the cableway (greater than 
50 years)
362
 
 
 
 
 
    
  
 
 
    
   
   
 
    
                
                
                
 
 
 
   
 
      
   
 
 
 
    
  
  
 
 
  
 
 
  
   
 
  
   
 
  
 
   
 
 
Appendix M: Design criteria for manned and bank operated cableways, and 
vendor specifications for equipment
DESIGN SAG
• Unloaded sag of 2 percent of the span distance (4.4 feet). This design sag
is defined as the vertical distance between the low point in a cable 
measured from a straight line between the two points of support.
LOADED SAG
• Loaded sag of 7.0 feet from Figure 3 of Chapter A21
• Can also be computed using the following formula:
(S(WS + 2P)) / 8D
Where S = Span in feet
W = Cable weight per foot (from manufacturer’s catalog)
P = Concentrated load at center of span
H = Horizontal component of tension
SUPPORT STRUCTURES
• Two galvanized steel A-frames (left and right bank) mounted on a 
concrete footing.
• Height of each A-frame should be 26 feet on the left-bank and 22 feet on
the right bank to allow 10 feet of vertical clearance at peak discharge.
A-FRAME FOOTINGS
• Galvanized anchor bolts with a minimum diameter of 3/4 inch in an L or J
shape. Galvanization should meet ASTM specification A-153, and should
extend into the concrete a minimum distance of 30 times the bolt
diameter. A ¾ inch anchor bolt therefore needs to extend 22.5 inches into 
the concrete.
• Concrete must meet ACI-318 (American Concrete Institute, 1984) and 
ASTM specification C-94. Concrete must have compressive strength of
3,000 lb/in2.
• Use of reinforced steel to reduce cracking
• Must extend at least 6 inches above the ground to 4 feet below the 
ground.
• Single footing area of 6 ft2 or combined footing with a width of 2.5 feet and 
an S of 1.5 feet (S=distance from the leg to the end of the footing).
PLATFORM, WALKWAY, AND LADDER
• Must meet Occupational Safety and Health Act (OSHA) guidelines
contained in 29 CFR (Code of Federal Regulations), pts. 1910.23 and 
1910.27.
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Appendix M: Design criteria for manned and bank operated cableways, and 
vendor specifications for equipment
CONCRETE MASS ANCHORS
• Concrete must meet ACI-318 (American Concrete Institute, 1984) and 
ASTM C-94 specifications.
• Minimum compression strength of 3,000 lb/in2 
• Reinforced steel must have minimum yield strength of 40,000 lb/in2.
• Anchorage dimension for 45 degree cable is as follows:
Length = 7.0 feet
Width = 5.50 feet
Depth = 6.00 feet
Concrete quantity of 8.6 yd3.
CABLE CAR
• Sit-down car for two field personnel. Dimensions are 60 inches long, 21.0
inches wide, and 60 inches in height.
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rating
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Appendix N: Stream reach inventory sheet and corresponding Rosgen 
rating
Stability Survey completed at reference reach completed 370 feet
downstream of Edgar J. Carnegie Railroad Bridge by M.C. Scrudato on 
4/30/09.
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Appendix N: Stream reach inventory sheet and corresponding Rosgen 
rating
Stability Survey completed at reference reach completed 370 feet
downstream of Edgar J. Carnegie Railroad Bridge by E.R. Houston on 
4/30/09.
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Appendix N: Stream reach inventory sheet and corresponding Rosgen 
rating
Stability Survey completed upstream of Edgar J. Carnegie Railroad Bridge
at potential gage location by M.C. Scrudato on 4/30/09.
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Appendix N: Stream reach inventory sheet and corresponding Rosgen 
rating
Stability Survey completed upstream of Edgar J. Carnegie Railroad Bridge
at potential gage location by E.R. Houston on 4/30/09.
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Appendix O: Survey and photos of Upper Scott Creek
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Appendix O: Survey and photos of Upper Scott Creek
(Photo 1). Upstream debris jam.
(Photo 2). Scour behind upstream debris jam on right bank.
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Appendix O: Survey and photos of Upper Scott Creek
(Photo 3). Debris jam above bridge.
(Photo 4). Left bank wingwall and area of concern.
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Appendix O: Survey and photos of Upper Scott Creek
(Photo 5). Evidence of incision and newly formed channel.
(Photo 6). Location of channel avulsion.
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Appendix O: Survey and photos of Upper Scott Creek
(Photo 7). Edgar J. Carnegie Bridge.
(Photo 8). Scour and bank loss behind right bank wingwall protection.
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